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Monufacturer Cur lwvertory € Assembly Costs! 


CUSTOMER PROBLEM: 

Le: iding farm implement manufacturer experienc- 
ing rising costs in the installation of ball bearing 
pulleys on combines and other farm implements. 
SOLUTION: 

N/D Sales Engineer, in cooperation with the 
manufacturer, made an evaluation of pulley appli- 
cations. He then recommended N/D Land-Riding 
Seal pulley assemblies containing ball bearings 
with wide inner rings. The wide inner ring paved 
the way to cutting costs by eliminating conven- 
tional spacer inventories. Moreover, the manu- 
facturer now enjoys additional savings because 
N/D Lubricated-for-Life ball bearing pulleys are 
fully assembled at delivery . . . simplifying 
inventory even more! 


The wide inner ring bearing, butt mounted rigidly 
against face plate, requires a minimum of parts 
handling and adjusting at assembly. In addition, 
these 8” O.D. pulleys have rolled sheave edges 
for belt protection. All pulleys come with the new 
and exclusive N/D Land-Riding Seals, factory 
greased, ready to offer full maintenance-free pro- 
tection against dry and moist contaminants. 


If you're a user of flat and “B” section V-Belt 
pulleys, sizes from 234,” to 8” O.D., why not check 
on the savings N/D has to offer? Contact your 
local N/D Sales Engineer or, write today for the 
new N/D Idler Pulley Bulletin giving complete 
specifications and mounting data. New Departure 
Division, General Motors Corp., Bristol, Conn. 


Replacement pulleys available through United Motors System and its Authorized Bearing Distributors. 
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| BAND/DISC TRACTOR BRA 


Bigger brake capacity in smaller package 

» 

7 by Now—from Bendix, brake headquarters of the world—comes the | 
= first band/disc tractor brake—a better brake for tractor manu- 

ga facturers, dealers and operators alike. This unique design provides 


increased torque capacity in a smaller brake—and permits rapid 
a." - heat dissipation for added efficiency. It is entirely enclosed on the 
tractor for safety, and is sealed against the dust, mud and water 


.¥ eee of farm work. It has a minimum number 
be et ee. 


3] of parts for easiest maintenance. Adjust- 


7 
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ments are simple and external. 
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@ NEW, SIMPLE DESIGN. Band/disc combination pro- 
vides high, self-energizing torque output; maximum 


lining area in minimum space. 


@ INSTALLATION. On wheel or jack shaft. 


Write today for complete information: 


Bendix pivrsicx South Bend, inp. 
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Near the Top 


HE big story during the month of July, concerning th: 

ASAE career motion picture, is the excellent response 

the form of contributions from industry. These cont: 
butions bring the total to date from industry to $7,500.00. 
shown in the ‘“progressometer’ commitments are on 
$1,515.00 short of the established goal of $23,000.00. 


Although finances have not been completed, the film h 
been released and made available at USDA film lendi: 
libraries throughout the United States (see page 523). Fri 
all indications ASAE members, local sections and college ag 
cultural engineering departments are really taking over the 
job of publicizing, promoting and showing the new film. An 
account of some of these activities appears on page 501. 


Even more than was expected also is the non-ASAE sup- 
port in promoting the film’s use. A report from USDA indi- 
cates that 15 requests for the film have already been received 
for TV showings, which, it is estimated, averages 50,000 
viewers per showing. Also, during the month of July 2800 
people viewed the film when it was shown 478 times in the 
Patio Theatre in Washington, D. C. T. John Reed, president 
of American Planter Co., and district governor of District 636 
of Rotary International, gave special mention to the avail- 
ability of the film in his monthly governor's letter which is 
received by 47 Rotary clubs. 


The following excerpts are taken from letters received from 
organizations which have extensive career programs for youth: 


“We would certainly appreciate receiving 150 copies of the 
brochute which describes your 14-minute motion picture. In my 
opinion this would be of considerable interest to the many Amer- 
ican Legion Posts and Auxiliary Units throughout the country as a 
fill-in for their meetings and at the same time portray to their 
membership the opportunities available to students in agricultural 
engineering. We also have a film distribution center here at National 
Headquarters and I will see that the 
person in charge has a copy of the 
brochure with the thought in mind 
that he could make the information 
available to persons who write in for 
career films."’-—Ed Wieland, Director, 
Education and Scholarship Program, 
The American Legion. 


* 


“We are quite anxious to dissemi- 
nate information regarding the color 


23 
movie, ‘Agricultural Engineering — 22 
A Career with a Future, which you 21,485.00— ~ 
now have available. We have agreed 
to publicize this among the Michigan 19 935 36— 20 
chapters with an invitation to send , 19 
one of the agricultural engineering 18 
faculty people out with it to various 7 
clubs who would like to have a pro- 3 
- : 6 
gram built around it. 
“Also, I would like to have a set pe 
of. the literature which you indicated 
in the Five-Step Program concerning 13 
the use of the flim. Thus, I will be 12 
able to know the steps that your 
various chapters are using in making 10 
the best use of this film in their 
areas.” — Richard T. Fallon, Execu- . 
tive Director, Junior Engineering 8 
Technical Society, Inc. 7 
* 6 
: 5 
“,.. An excellent film. We do not 4 
list films in our Career Index — as a 
rule. In this case, based on the in- 4 
formation in your flyer we would 2 
like to list it.” — (Mrs.) Edythe 1 


Uhlemann, Research Assistant, Chron- 
icle Guidance Publications, Inc.* 


Si 


RECEIVED 
*Editor's Note: A similar listing of an 
ASAE career brochure brought around ZZ 
10,000 requests. COMMITTED 
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Savings Pile Up 


‘ 2s . TORRINGTON NEEDLE 
With Torrington Needle Bearings BEARINGS FEATURE: | 
. — complement of retained 
. . t wh ify T inet rollers 
You get penmanee plus at a low, low unit cos - en you specify nora on + upanatadeniiid Hates 
Needle Bearings. A full complement of small-diameter rollers provides a pacity 
maximum number of contact lines. The result—a higher radial load capacity * Low coefficient of starting 
; ; : and running friction 
at a lower unit cost than any other bearing of comparable size or performance. « how anit cnet 
Precision rollers operate smoothly and efficiently, with a low coefficient of * Long service life 
starting and running friction. Positive roller retention is insured by turned-in * Compactness and light weight 
lips on the outer shell, permitting faster and easier installation or assembly. . an Ones on hardened ' 
Your Torrington representative is an expert on Needle Bearings. For full * Permits use of larger and 
information on how they can bring savings and improved product design and stiffer shafts 


performance call Torrington—maker of every basic type of anti-friction bearing. 


progress through precision TORRINGTON BEARINGS 
THE TORRINGTON COMPANY Torrington, Conn. 


« South Bend 21, Indiana 


50 1960 * AUGUST * AGRICULTURAL ENGINEERING 483 


£02 Se Ses 
4 tin ae Teese |: SS —_ 
_ cadet oars Ai ene Sore tan 
Pe hee ay : 5 See, [a ee , ae 
eee eee, ae Bie Oe at by 
Ren eet dere TSE +a JP he a* 
i BAD ema | guy en 
Ra a aed a +: po EI > ay aa old A ie an 
5 lees eee ae Nagy eee beta" Or ai ae as . eee: ~y 
cee ‘sere ee Pe . . Y ‘ Bi mee 
Se eee ee g SSIs i 
Bi 1 We Bi setnivig Ror Se aves Poe juter ed 2 ll . = 
a +, eee 7 i es ae oe ea ae a ee 
ee Ai 0:7, * Naan co en Seer see ei aie Ches ee nt ae pea Ee aa i 
eS babe iwag cS i: cee = 3 
 —_— #3 oP gas Fe Bee == ee Ce ee! leas rea ee ee es § 3 : 
eee Rat, Ber eee i 3 \ ee - RS eer ame 
RE Psa . ee aya gee ea aa. ere ek Mga 3 
ae eg ig SP OT 2s. Bee in atae Nass Peek . ie ener: eae ae 2 
‘oe a a) Fee rae aN, ee oe ge eae ee ert eae ie ies eo ee ee ; &) 
Wet Bao: et pad Bee oe gies ie eae a oe _ eee ; ‘ 
eae eA Ode: BAS aici ee eee cel tia a) eee fa ROMER or lye 
ae ae Pace oe See eae ft le Barer Pe er ie Bs a : noF aa 
ee Saree ceo moc . ne ie tt Sa ah eee S . 
weg eae 4 Si oe " aii teenie ae a ea Fai | ‘ Bae. Sa 
Beis. ese: os ee ae Seiiaittiate sires hE Sale abe Pi ge ic hemes ene 
oS . We 5c, a gE sates a See a 
 - ae ey Tcl, ote - me . vis ee ti Rie t hoa tT ane 
oe ahr Sees | 4 . : ee Ne 3 
ones se a! Y ie ¥ eh to abit ge | ee  ipsesy | 
. J b eats Pee ds spate ioe 3 Sipe Stree Re | peas" — site aman oy cl a Ho: eae Pn : A g is 
. a eee ak Siete doves =u | yr ee ae . en — 5 4 : ey rem ee ae 
este S28 ie Gigs Net & , 5 geeliemirreigs 5 5 ees eee a pie mam shee z 
. oa St er ose Bye ee 7" — a | So fe tare oN ee SR es we 
BR ce ee Es . eae Pe Sy Rite. Bo eae ees Saas 
4 . ee gee Sg ae Ee v a Pr, a ae ature ie chee aa Se ae Sse 
J ieee 2 (A eee rece * a a alee en — < jo ee ees \ eee ie ae ed Rage 
| a. a i eae aa ae a a ees ~~ : 5 Reh eats tee. ” — th ine TS ie ie? 2 teen ie ; 
e . ae ip Nel, Meh —_ = TRS ee a _ ae Rae ge a See » Rage eset | 
—s. rae: -— eae ial EE, > si 
* ea oer om i: Es atte sont WES? re ee Nr Ee Age 
a paenae ae a fe I A nails ener, “ % ee See ¥! : 
4 ae. See an , a speieemmnmnenint Se a ‘ es oF et. | 
cy atamee Bee) 9 “ee eee a ae ee er > a ge : } 
aa aie rich, oa were Re eas 3 Saaeeiatiaiiili ini "EER ys ests 3 a6) 
b. < Dee. eee Rec. 8 aa i . — ga Meee 2 E | 
. as gee Lee a eam Que 4 J ‘= aaa re OS a ee Pet: 
j Be ee See ae ‘ i aa Se . a i ed bene! 
| ee SpE ee eee. oe ae Wee os eee — Nibdlees | eae Sars aa ‘ . 
4 ee: Fert fe ae pe a 3 . UA ae Lavine |= bir eB tS on : | 
: eo ee Pete et aa ———— _— seamen 2 CO gee act ie sere : ; | 
0 : le ee : ‘- Be: eal pe! ee , 4 , . — a7 me - eae is paca : 
 - Sa aoe Weed 1 saat, Se ae A a 4 casa 2: a ae , 4 
7 ee. ge SF) ae ‘ >) a NNR Reise. . eae 
ea fb ee » es ae ae a oa oe q a = ea . — en &s 
‘i 2a Eh ae Lak ‘53 ee ¥ Lo a 3 —— 3 nena anil SC a , ss: ef .% 
e fe Bee crate ge “aaet a: ‘ae eee ieee anata : PREG ee eS meteor oe _ 5 ad ree oak | 
, pT age ae Seta SRR Atta = , aR ae NEE cane a | peta 
it ee seed eee, i <a AG Al Dd. eae a. « SSS Oe 
Bl tog. ae a a neh a Sooenneaenaeel Sy ae Mae Me 
6 BA elie ae ae Yee 7 mee _ A i 
Pk eae 1s) fos. ee? SE f * r TS sae BI ) ¥ 
|. ¢ Babs 3 Re eg ae eae. © eee -. eee . i nconeeraencenenlatel ep eiierenonenatoen leieanipicanentatal — : Paes if 5 . 
\ Fibeasts ee we Be lee : nanos - rn : 
is SWS 2 ee ae ae — ent ae oo ae : | 
oe ji eee _ ty ; 
Sao? eae Se ak ae i EE & | | , on 
haa See a a ane ; UPR AEE Eo. srabaeeteua easy ennete ' : : 
n | Bee Ue ot aia a \g ae , niesinnerineenainannrnt atta gaa 
; i ae ee eh : at pncienne Poe 
: Be es et <roey, gee a ee -_ a 
gl ee | aeeaniiaiinitinitaeas dl ese Ce a es = i ‘al 
: 4 i S. —_ 4 —, : ’ : RON EOLO EE snnaniataciccnnidlg “ % es . — ik : 
eal a i m er = . ‘ i Lie « — . a“! a ae. 4 Bee as f 5 
: y —— \ = ea aati: nett —  eN 
} Pi : i. : “4 k ; 
J E ee Mee = ‘ aS mm Rupes - aes aapengEee 7 = : 3 — » 
a 2. = te * : ae =? es) ese . ail r - “ 
, 2 ‘Soe i ie —<_ ‘eek = Ly * f EM ERA . : be) wo 7. , » 
. ; ie _ . og tif oe , # ansesnantmansannemanesacesem 4 = «: . . 
al 3 Fe - a 2 oat Ret, ye ‘ J F ONL LPOG . . a 4 } 
al tl a Rs ‘ a = _ . Sietiineiniiaal ie N 9 » = , 
a Fi ee aE oS Bell Yao i , , ’ i ' : . 
a A ‘ ae _ za a a escent ee ; . ~—=a > % _ ~> 
ew ¥ a. 4 Sh a ~ vm ee & } — ee wie _— ‘ J > * ‘ — > 
(fe 4 oo q fy A oh aS i cerns nae ela ‘ wit p y P “ae 
Pe 25 A Ga — oe os.) i. ~ | a : 
rar? Ee vy. eh 4 ae Ane 4‘: \ meee “a. 4 Va e._* 
By oe mp . 8s ha a. 4 ane. ‘ ee -. > ‘ | 
i { a Gee fe Cares N SS. Py cS as €, INOS 
4 ® ; Z . “ a” a ss Oa ‘ 5 ~~” + 4 i > — ; ‘ j + 
| FBSA DS Fw fs i fe ee AXYS See \ | 
aa a eS ‘ » dog — 7: 4 is 4 a | 
J Si ie \. 2: ie ww  . Sy ; Fel => a € & . % = > >» % >, J ! 
% mo. ge Peg A > eh Se ad € a fon.” eo _ Cs -. a Nel 4 ; 
te e ‘ wt q a i * eo. ay P wd ‘ir. P Be. ' q a 
7 nog : oa ; » ae et we 4 nO AS ¥ wese * 4 _ Ss ‘J 
ya ie he om Net Pk, ft : Ow «on * x i ae : QW “ 
kt te Me er Me dg Sr « » > ae tiliceeaih P 2 = 
n ee. * 4 Sa § . ‘ aD of — ‘ * ae Ye 4 . = oN ~ — 
a Sees m a . ; eg Ha. Ve se iN, y. eee a § , ‘ 
. coe ee »~ ye y ce Me kn a F aca en 4 . | ie . re : £E . 
ren - ae ag pS ee went SS ‘ Bay, \\' ee o + Pa 
Lr ron 1. ~ wat on > 
E ‘ gs a” & a ‘ ea is . 
SS Be oN we se — ~ » Wea Vi mal . 
fk a i Me a4 - 3 “a : lt = s . es" P Mies om ‘$e = é 
* ~ | 3 " “? i . da P hipge ae = Sm " ta ——_ " a: } ) i 
SS: ae = S, se aa i ’ s ee *® AY ‘ . me) fF : ‘ 
re, \E 7h > = ’ Ne ee che > -, ie ack FE a P as. ‘ 
| a 3 “ESA. \" Ss 24 grace &§ =. \o oe / fp { 
. | Sine Le ’ A i ae abe, gag Wi  & _- ot}. ¥ - “Se 
. ne. ay 4 wa re se os “ss i ae a. at . ae % ‘ ame ba 7; ‘ a . 
é ss Ms a 4 o> Feel VAT e SS st Pe 
; e'N i . %, fee ° an Fe call —o tp” 2 : 
‘ + fe ete 3 em * se 3 3 
4 Ry. U2 An ‘ ai re er ‘ : | 
shied es 4 @ VES 2 | 
nA ape oe 4 ee i y 
. . <A 4 og | 
es 
J 
| 
aa 
‘ ; $ 
ie a Res) Spree ee 
Be ees Meet ae a 
~ Ba nas ge ora. Tu) Ja ean 4 aig 
Buea. areas ae a aa ietane Ble em Sst 
a Pee Ay hae ag BRS. cae eee pigs oes 
SBS te Ss eS ss 
Si aes Sere oe Ae: peas ee . RA. 
[ape a ee a wy ee 3 2 
ye f: 4 ; c i 


ae 


RATIOS: 1.000-fand 147-1 RATING: (HP. 
GEARG: Automotive type, 23-15 straight ut bevel teeth, — 


teeth 5 pitch, 207 PA. 


MMPUT: 540 R.PLM., 47128 inches 
torque. Available splined, keyed 
Of plain of aiso available with 
tarque tiniter. 
OUTPUT : 1085 F.PLM. 
at stated P. 7.0. speed. 
Available splined, keyed 
uf piain, and with or 
without hubs. 
HOUSING: Malleabie iron. 
MOUNTING ; 
| Amy of theee 
sides, atl holes 
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drifted and 
tapped. 
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RATIO: 121-1 
RATING: 75 H.P. 


GEARS: 17-15 straight conifiex 
bevel cut feeth, 3!4 pitch—20°P.A. 
INPUT: 540 R.P.M., 8753 inches 
torque. Avaitable splined, 
keyed or olain. rs 
OUTPUT: 653 R.P.M. at stated |. 
P.T.O. speed. Available splined, 
keyed or plain. ee 
HOUSING: Two piece, input 
side sturdy Gast fron, output side 
Malieabie iron. 
MOUNTING: Malicabie iron 
mounting ring. 


Warner muscle makes mincemeat of mesquite 


ROTARY CUTTER CLEARS OVER 5 ACRES PER HOUR-—THANKS TO RUGGED NEW GEAR 
BOXES THAT ABSORB HEAVY SHOCK LOADS—AND TRANSMIT MAXIMUM POWER 


To increase performance and so cut costs for owners, 
E. L. Caldwell & Sons specify 40 H.P. gear boxes— 
engineered and manufactured by Warner Automotive 
— America’s largest supplier for rotary cutters. 


Warner experience in design and production of tough, 
trouble-free power transmissions increases equipment 
life, adds to reliability and salability. 


The WA 47 series speed increaser gear box— with in- 
put and output shafts and gears of integrally forged 
8620 carburized and hardened alloy steel—owes its su- 
perior durability and efficiency also to anti-friction bear- 
ings individually calculated for specific loads. 


CAPABILITY 
146 A/Hr. 
% A/Hr. 
5% A/Hr. 


For the Lilliston rotary cutter, the manufacturer speci- 
fies the 75 H.P., 57 series gear box—a heavy-duty per- 
former which proves the advantages of Warner Auto- 
motive’s precision manufacture and quality control. 

Rugged gears and shafts of 8620 alloy steel—care- 
fully splined together—put maximum power at the pay- 
off point of production. 

Put Warner Automotive know-how and production 
efficiency to work for you. 


WARNER AUTOMOTIVE DIVISION 


BORG-WARNER CORPORATION Auburn, Indiana 
Export Sales : Borg-Warner International, 36 S. Wabash Ave., Chicago, Illinois 
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BEARING 


One in a series of technical reports by Bower 


ROLLER GUIDANCE- 


; 

4 VITAL FACTOR IN BEARING LIFE 

= Roller guidance has been estab- _In addition, the close tolerances held in ©CATION REGARDLESS OF HOW 
a lished by the Anti-Friction Bearing grinding the roller track and integral THE OUTER RACE AND ROLLER 
: f ays guiding ribs give Bower cylindrical ASSEMBLY ARE INSTALLED. IT 
i Manufacturers Association G$ 4 jier bearings the ability to take thrust. COMPLETELY ELIMINATES THE 
major rating factor for roller bear- = in any direction. A Bower cylindrical POSSIBILITY OF IMPROPER 
‘. ings. There is a direct relationship roller bearing has thrust capacity of INSTALLATION. 

> between this factor and the life and 


capacity of a cylindrical roller bear- 


® ing under load. 


Figure | illustrates the results of a loose 
fit between a roller and the guiding ribs 
of the raceway. Because of lack of 
guidance by the ribs, the roller is free 
to skew and skid under load. Such a 
condition invariably leads to early 
bearing failure. 


To achieve close roller fit and proper 
roller guidance, Bower precision grinds 
each bearing race on specially designed 
centerless grinders. In this operation, 
Bower positions the integral raceway 
ribs from the theoretical centerline of 
the bearing. This method produces 
bearings with high dimensional accu- 
racy and perfect symmetry. 


RACEWAY 


( ROLLER ) 


INTEGRAL 
RIBS 


REGULATING 


ROLL 
BEARING 


RACE GRINDING 


TOP VIEW 


SUPPORT 
ROLL 


FIG. 2 


from 10-15% of its rated radial 
capacity! 

Figures 2 and 3 diagram the centerless 
grinding method used to finish Bower 
raceways. Use of this technique assures 
not only optimum roller guidance and 
maximum bearing life, but also virtu- 
ally eliminates bearing runout. BEAR- 
ING SYMMETRY WHICH RE- 
SULTS FROM THIS TECHNIQUE 
PERMITS ACCURATE SHAFT LO- 


REGULATING 


BEARING 
RACE 


GRINDING 


END VIEW 


x ek k 


Whatever your bearing needs, we sug- 
gest you consider the advantages of 
Bower bearings. Where product design 
calls for tapered or cylindrical roller 
bearings or journal roller assemblies, 
Bower can provide them in a full range 
of types and sizes. Bower engineers are 
always available, should you desire 
assistance or advice on bearing appli- 
cations. 


BOWER ectter seanincs 


BOWER ROLLER BEARING DIVISION — FEDERAL-MOGUL-BOWER BEARINGS, INC., DETROIT 14, MICHIGAN 


Fig. 1. Loose fit in raceway means poor roller 
guidance. Roller can skew and skid under load. 
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Report to Readers... 


ENGINEERS TEST CATHODE RAYS Michigan SU agricultural engineers have set 
FOR STERILE MILK PRODUCTION their sights to find out how to package sterile 
milk so it can be kept at room temperatures 
for two or three months without souring. Research studies have already 
discovered ways for destroying all bacteria that spoil milk, and the problem 
now is to get the sterile milk into some kind of package for storing while 
keeping it sterile. ... . Not only would processors need to sterilize 
containers, but they would also have to sterilize filling machinery and keep 
everything sterile during the entire processing operation. Most known methods 
for sterilizing coated-paper containers with heat are not suitable. The 
engineers are, therefore, presently making laboratory tests with cathode rays 
which kill the bacteria present without harming the containers and permit 
sterile milk to be packaged. .. . . One major obstacle to be Surmounted in 
such a development seems to be the tremendously costly change-over with which 
processors would be involved to meet the new requirements. However, 


agricultural researchers will continue to work closely with industry until 
the desired goal is reached. 


ENGINEER DEVELOPS THREE-WAY PINCH One of the keys to the Success of an 
VALVE FOR AUTOMATIC FEEDING SYSTEM automatic poultry-feeding system developed 

by a USDA agricultural engineer is said 
to be a three-way pinch valve located at several intervals along the pipeline, 
through which the freshly ground feed iS conveyed to the several separate 
automatic feeders. Especially built for the system by this engineer, each 
valve is equipped with two branch-pipe outlets, each of which can be opened or 
closed automatically to route feed to different locations. The valve consists 
of a metal tube with collapsible rubber liner. The tube and liner operate 
like the teat cup and liner of a milking machine. When compressed air is 
injected between the tube and liner, the liner is forced to collapse and 
divert the feed to the other outlet. 


DRY=-HYDRANT METHOD OF DRAFTING One of the more useful ways in which 
WATER FOR FIGHTING FARM FIRES agricultural engineers, particularly those 
in state agricultural agencies, can serve 
farmers is in developing and promoting facilities for combatting the costly 
menace of farm fires. One of these means, that Cornell agricultural engineers 
are recommending to the farmers of New York state, is use of the dry-hydrant 
method of drafting water from ponds and streams for fighting farm fires. 
These installations enable farm and all rural residents to avoid such 
difficulties as ponds too far from buildings and water sources inaccessible 
for making draft connections or covered with ice. . .. . Ponds, streams, or 
cisterns may be used aS a water source for the dry hydrant. Also, the 
hydrant is practically foolproof, requires almost no maintenance, and can be 
tested with a pumper the same as a standard pressure hydrant. 


EXPANDING USE OF VERTICAL SILOS An Iowa SU extension agricultural engineer 
FOR STORING HIGH-MOISTURE CORN told a group of silo manufacturers and 

distributors recently that the use of 
vertical silos for storing high-moisSture corn had mushroomed in that state in 
the past five years. Silos erected in Iowa in 1955 for high-moisture corn 
storage had a total capacity of 275,000 bushels, but four years later, in 1959, 
silo manufacturers reported erecting silos in the state that year for high- 
moisture corn that provided an additional storage capacity of 2,490,000 
bushels. .. . . This development has contributed to making the silo a more 
flexible structure, since in addition to its use for high-moisture shelled corn 
and any type of silage, it can be used for storing dry shelled corn and 


possibly for hay wafers or pellets. (Continued on page 488) 
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eo SAM: 


NEW “TORTURE CHAMBER” 
duplicates military acceptance tests 


This is a torture chamber for radial bearings. Here BCA ball 
bearings are run... hour after hour . . . under loads of 5000 
pounds per bearing — matching military acceptance tests 
for radial bearings. This special BCA-built device is an im- 
portant control and development tool. It provides essential 
data for BCA’s ball bearing research program. 


This tough performance test is an example of the greatly 
expanded research and testing facilities which BCA has de- 
veloped for the benefit of bearings users. Reason: to provide 
the finest possible ball bearings to customers. Results: bear- 
ings which consistently exceed performance specifications 
on whatever kind of jobs they are designed for. 


Among the extensive new facilities at the BCA laboratories 
is a Temperature-Humidity-Controlled Instrumentation 


BEARINGS COMPANY 
OF AMERICA 


1960 * AUGUST * AGRICULTURAL ENGINEERING 


g’s new but the name 


FOR RADIAL BEARINGS 


Room containing precision instruments, many of which have 
been specially designed and modified for bearing research. 
There are a number of unusual testing devices, too; in design, 
identical to equipment in customers’ plants. On these, BCA 
bearings can be tested under the exact operating conditions 
specified by the customer. 


BCA provides a complete line of ball bearing sizes and types 
for nearly every kind of industry. They’re standard original 
equipment on automotive, machine tool, earth moving, and 
agricultural equipment, for example. And, you'll find BCA 
a dependable source not only for high-performance ball 
bearings but engineering assistance, should you 

need it. For more information, contact Bearings 
Company of America, Division of Federal-Mogul- 

Bower Bearings, Inc., Lancaster, Pa. 


DIVISION OF 
FEDERAL-MOGUL-BOWER 
BEARINGS, INC. 
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“ee Report to Readers (Continued from page 486) 


ENGINEERS DEVELOP INEXPENSIVE USDA agricultural engineers announce that they 
NEW FARM-BUILDING ROOF TRUSS have developed a new farm-building roof truss 
that is inexpensive, that has balanced design, 
and that is lightweight, strong, easily fabricated, and economical. Economy 
is’made possible by the balanced design and wood construction. To build this 
truss, 24 feet long, only about 70 board feet of two-by-fours and 14 pounds 
of 16d nails are required. It is said this truss will safely support 125 
pounds per lineal foot over a span of 24 feet. .. . . Since no precision cuts 
are necessary, the engineers say it should be possible to construct one of 
these trusses in less than an hour. The top of the truss is wide enough to 
be walked on while the roofing purlins are being applied. 


POSSIBLE IMPROVEMENT FOR In the light of sketchy information thus far 
MOLE-TYPE LAND DRAINAGE available, it appears that a Finnish engineer may 
have hit upon a significant improvement for making 
the underground, mole-type drainage channel more durable. .. . . After the 
channel is formed by the mole plow, the earth wall surrounding it is heavily 
impregnated with plastic, resin, glue, etc., in either liquid or powdered 
form. Such a binding means mixed with the soil forms a reasonably strong 
drainage conduit, according to this engineer, which he says is low in cost 
and long wearing and which does not clog. 


AUTOMATIC POULTRY-FEEDING SYSTEM A USDA agricultural engineer cooperating 
PROVIDES ROUND-THE-CLOCK SERVICE with Illinois AES researchers has developed 
a system for complete automatic handling 
of feed for poultry, from bulk-storage bins to feeders. Both experimental 
devices and commercial equipment are used to blend, grind, convey, and 
distribute feed automatically. .. . . Eight bulk-storage bins hold the 
ingredients for four basic rations. The bins are automatically unloaded by 
augers into meters of the hammermill. After grinding and mixing, the feed is 
discharged into an airlock = similar in principle to a revolving door - that 
places it in the pneumatic conveyor. ... . Then the feed is blown through a 
one-inch pipe to small storage bins at discharge stations in the poultry 
houses, from where it is distributed at set time intervals by automatic 
feeders, which maintain a constant supply of freshly ground feed for each 
group of birds. .. . . This entire system can be controlled by a bin switch 
at each feeding location, or by manually setting an interval timer at the 
control panel near the hammermill. It is possible to control the type of mix to 
be delivered to each location simply by setting dials placed on the hammermill. 


SHOVELS-TO-PUSH=BUTTONS SPARKS The coming decade may well demonstrate the 

FARM MATERIALS-HANDLING TREND fact that mechanization of farm materials 
handling constitutes a development second to 

none in importance in the whole gamut of progress toward mechanized agriculture. 

The nineteen twenties saw the real beginnings of the mechanization that was 

destined to lift the farm work load from the backs of animals, and the nineteen 

sixties may well see even greater strides in the development of mechanical 

power and equipment to lift the farm work load from the backs of humans. 

Indeed the proverbial farm boy, who said the reason he left the farm was 

because everything he picked up was heavy, is likely to be impressed again 

and again with the fact that his argument is no longer as valid as in dad's or 

granddad's day. .. . . In recent years the rapid progress in mechanizing 

farm materials handling has been reflected in the more prominent place given 

to the subject on meeting programs of the American Society of Agricultural 

Engineers. A significant facet of this development is the ASAE-sponsored 

farmstead engineering conference featuring the subject: "Confinement Housing 

of Livestock," to be held at Urbana, Ill., next month. It hardly need be 

stressed that the subject is another straw in the wind of increasing challenges 

that confront agricultural engineers in the nineteen sixties. 
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SUCCESSFUL BEARING PERFORMANCE 
\depends on selecting the proper alloy for 
the operating conditions to be met. Federal- 
Mogul engineers have had years of experi- 
ence with bearings and applications of all 
kinds . . . and this wealth of knowledge is 
available to bearings users. This is one reason 
why F-M slecve bearings, precision thrust 
washers, formed bushings, and low-cost 
spacers are chosen for use in virtually every- 
thing from baby buggies to qa, 


heavy industrial cranes. FEDERA|' 
ee 4 


60 


ANALYTIC “BLOODHOUND” SNIFFS OUT SECRETS 
OF BEARING CORROSION 


WE USE THIS HYPERSENSITIVE 
DEVICE TO TRACK DOWN 

ENGINE BEARING CORROSION TO 
ITS SOURCE. This instrument needs 


only a minute fragment of metal for 
accurate analysis. Consequently, engine 
bearing corrosion can be traced from 
its beginning through complete destruc- 
tion of the bearing surface. Because test 
variables are minimized, Federal- 
Mogul engineers can accurately relate 
degree of corrosion to specific engine 
operating conditions. This analytical 
tool is in continual use in our labora- 
tory, assisting research on many differ- 
ent projects. Prevention of corrosion 
and development of new bearing alloys 
are high on the list! 


s: a 

ee 
eee - » 
—"" “ 


There’s much valuable data in our Design Guides on sleeve bearings, thrust washers and bushings; 


and in our brochure on spacers. For your copies, write Federal-Mogul Division, Federal-Mogul-Bower 
Bearings, Inc., 11081 Shoemaker, Detroit 13, Michigan. 


‘ 


DIVISION OF 
FEDERAL-MOGUL-BOWER 
BEARINGS, INC. 
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New Springday V-Belt plant at Springfield, Mo., 


manufacturing arm of Dayton Industrial Products Co., was designed and 
built for the single purpose of producing better V-Belts, in quantity. 


Here's why Dayton alone can build production 
V-Belts, in any quantity, with individual custom-built quality 


New Springday plant sets higher standards 
of quality for Dayton V-Belts 


Here’s real news for you, whether you buy V-Belts 
for O.E.M. or replacement applications. Dayton’s 
new, completely automated Springday plant elimi- 
nates the need for spot-checking production belts, 
saves you time and money. This is possible because 
each Dayton V-Belt comes off the line in custom- 
designed quality at this new plant—the only one of 
its kind— built specifically and solely for the design 
and manufacture of V-Belts. 

Designed from the “inside-out” by our own 
Central Engineering staff, this plant incorporates 
every known, reliable facility for effecting optimum 
product quality control, efficiency of production 
and delivery. Where existing machines would not 


meet the increased standards, new ones were de- 
signed, patented and built to do the job. 

Recently awarded the distinction of being named 
by Factory Magazine as one of the Top Ten plants 
built in 1960, it has been referred to as ‘‘a master- 
piece of plant layout and material handling . . . 
quickly became world’s largest producer of V-Belts 
...a truly significant plant.” 

We, too, feel it is a significant plant; principally, 
however, because it can and is mass producing 
Dayton Industrial V-Belts to an individual ex- 
cellence of quality that would not be possible to 
achieve by a multi-product plant. Here are a few of 
the reasons why — 


Foolproof mixing. Dayton's new monorail 
unit moves along overhead track as operator 
weighs out dry ingredients and oils, 

used to condition rubber stocks, according 
to exact formula required. 
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A Dustless Handling of Carbon Black 
is masterpiece of materials handling. Containers 
are placed in position by fork lift truck; 
automatically open to add carbon black via auger- 
type feed, correct amount is measured electronically. 
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Automatic loading of new stock into Banbury Mixer 
speeds mixing, assures continous flow of stock to collanders. 
Collanders roll stock to precision thickness for belt making. 


A New Multi-station Belt making machine 
applies rubber stock in correct ply layers. 
Belt-making drums are delivered to and 
removed from machine by continuous 
overhead conveyor. 


Many patented and exclusive 
innovations and improvements in belt 
building assure optimum production 

and quality control. This rotating Carousel 
provides operator with 6 different types 

of ply stock at the touch of a pedal. 


Final check ‘‘sag" test. Each belt receives 
Dayton’'s special ‘‘sag”’ test to insure 
proper belt matching. In background, 
uncured belts are carried by conveyors 

7 to curing room. 


INDUSTRIAL DEPARTMENT 


Dayton Industrial Products Co. 


A Division of Dayco Corporation (formerly Dayton Rubber) 
2001 Janice Ave., Melrose Park, IIl. 


Telephone: ESterbrook 9-5700 regarding specific questions, or 
see the Yellow Pages for your nearest Dayton Distributor. 


is 


RS yas. ES SAR rE Be ee RRs rae Fre diy a Pe ae RA | SU Ogee SR UR ONE Ss ee a a 4 & ae 
Ch ee ee tae a. 
oh earner one Ee Be oO) Rae ae | ; 
—_ rae Dies Sl oS Pc same RM ak. wigs See ak 1 ae 
oF ne ————-_.  —. oe a “gee 2 hl Sao co 
oo See eee lL Gf See Se ee . —e - tea 4 ‘ 
a — Chee a a ee ME ae a & ie Deemer 
: : —S i $ ers ne -- Cie i i . Ss it 2”. ; ; EN 
¢ fh es cee = Poo: Qa af ee I ._ : 
4 Si {eo ae t ae a e. OR os cen PE a ns = _ = . ; ; 
Eg | % Oe aS SR BB bee | OU . 
| P| ee a we es 
eo ei ; — ee ae 4 ——— ag = ] 
a Seer ~~) BA ea ee _ | 
wT Sg: ae - 0 | = ae ey, | ae PTERSTe eee ; + A oo Res “3 : _ 
| ee Ny Py Pie oy Te ps eihst. ibid ip | ae fi _"F. 2 — 
ae ; , : ‘' , = HW T ad 4 SS - 7 Pepe rs 7 heel g - 3 a 3 Meek etl i '! ~ 
; ; ere - é me oe. § ‘ her | iy. ea me * =. : 
a Zi t ; ’ ; t eee | ; 
= i a - ae ; ; | i ity a ™g ; 
.. 2 oe |) ee : is & 7 Pe, te 
¥ , qi ‘ y oe ie®& ti: f & +s 3 % att ~ . 4 : ’ . is 
3 +t = J “2 Pie Pere . AL, i aa "4 }. ao Loo ; : i : 
> Mei % a | +E 2 Me ’ * ir 5, ta a >) ~~. = j b 
we | t Pl er ae) ce | , aaa ee . si, le i dil * 
: : - i a s "j .. ane me Se = 7 a ee 
a Bae, i | ’ _ tt  — aa pet awe — noon as : d ; 
* UF BE & - es 7 i oe ri a> = oe ae «ae . 4 E a 
e's ae Gal du ee ee 6 - OD ~~ i et, 9 , = i ~ ; 
. 7 : Se SU i ee eee ee 4 j 
= + ~ ‘ea ie woe a | AP ate fone a ee nS Sele 4 " F , ; 
~ aa pe ‘> b vais 3 4 le ite: » 2 ae se & é : i, 
. = x te a ft 3 ie J \ | (wos gf 4 A So f f 
E = x eee 42 a Rhee ‘ iC . AY ‘ A cet < see Qo — 4 gee a. , | aaa, , ; 
i : G Ao g oe Oy oo Ns a | ale 
, —. = = ig eee a nies — | is “eee y 
— Se a a: No eee <i, aie Oh aaa f 
¥ Boca yo MS heed ~ i gale: Fy . 2 Sie a cee ie ae hes x “s ‘ ol 
aie ti eamee Ue ge . ad ‘ “zs ‘ eR 2 ee, » A ai a 7 
— a - an s S 2 % 5 BO. laine ei Mf Vir 
Ct eee ee. ee cutie en eee WA i : s 
wa «~ .f @€@een« |) Bae A 
Ne | ed 4 Ele a Se _ hate rakes . At 44, e! mB /? a . 
ee, oe Pee. z= 
Rae eo Nie = tn eeertkefce . & a =e. _— zs 4 
eee : ei Beee ie eee Net % o . a == 
Sia ae ae | CN X : omy ony. org 3 +, ne nie ™ i 
Se el © Kafe , 4 mt Wed <8 
nk Oe ee aR a ce ¢ Byer ti 3 ae a 4 of te i. ; 5 
Been ee a a As 3). nn Ris 48 
ee es! ee 
o7r e , a. — : ete: | ae Be ye | ee 7 Tho 
es ye ae eo Ni Tt Rede tes Nin erage {ig } 1 1) ee 
me ee Le e. an BO cite: Sastre 8 Som Amaya Sect ci ths Se IS i a Jane: 
j ri Be sg™ es ca , pe eS: eee Cie eee OI go Seca 3 mE rq 
Sp i — aed ‘ws . eH MRE, oe WE yee ee . aa at 
A” 4. x , ma ‘« a aod i he ay 1 see alge eae gid 2 ced at = -o 7 bd : 
ya a * ——— oe es Oe ig CS MEretone Po. Te ec tee pe 7 
S a a . ae ” i toa a i — me eee. . ar oe, ae a Be psc gies eal age AES or = a 3 BY a : i 
ae gt ee Te EE Oe ee 
PR re i 
th i ie aS Visa aan ee Ae 12? |. ae Sy 2 foe ™ ~~ 
ia Be ae at oe 1 | Sa % ee ea Ee *  . Seee ee pe 
FG Gime ef le Cee es ed 
> la ee cf <p le ties f ia! Be ; 2S Jee ae DR or are — +. = ie 
» -— SUN “Se tL ee es ao) 2 7 es | ee i : = = 
ple eer oe ‘ ¥ ee Pes , te bs ef Dae se a ‘ SE ER : * 4 
oa | oe Pigs eee lee eat Be * _— 
.) yard? * 2: ‘be Se | ye . ee i | 
mst Eire fi «Ae 
; Ff ae © t A. Be Mice te 
ig KN _ 8 ™ en: Se s mi mo A 
area = + oe ates. ie WE bn & 
a ©@ a HG a as 
Ua ) ° { oe ae RED, 
ee twee a... The oe 
A : ‘ ; Burk 
5 ERE EH ef es a 
amaze VMS Ca ¢ 
= bai = _— een _. . és 
he 4 3 e ‘ ge 7 ; 
Se ee ne arc ' a cma y : : 
or pa: em ss “ \" ae =a ‘ ees aa - lp _ | 
ke gee ae a 8 8 «=—ésédaSaoe 7 . ae ina eee Rea: 
ae 1 . eit ae 
Pie i a | a . é4 , fe a . ‘ . ot ; 
RR ae me a ¥ ay ah ; es 
a LS) ee es a - 
a er li es § + se bi ae y ae % . 
SS | a a aS” 7a 7 tie. ; 
— 2 SI ssa AB i sea “ _ 4 4 
ae 2 as | ee “ See eae | a | * “i 
. ease RE NRE ae = nT ee lien cs ‘. 3 
ef. ee , See ae ee i ce 25 * Pee : 
> ., Seas gate 4 TA Somes fos ame i eu terns aR 
Pe Pe eee” |) , eee tes ve 
ia ay OE A Ee fi bs aie i b 
Ete ue a Pi ae 2. » eI Eo ee J F _—_ j L 
eee OE Ee Sr a: 
a ef a ee es ee ed) - e oa : 
a 4 » 2S Se Ree RRs. oye ae j Pits : 5 
a RA Sa ee ee iis 
. Se eee Ce a {a Tee ee 
ee a 4: oe 
a aia 43 ae ee ae | P ee ee 2 = * Bt 4 ane a 
ee eee ae Pe < ee ; 
eae = . ary = 2a o os ali i ri : ian anaes #5 ; 7 oyu 2s ; 
? : ay, Ms ‘. a A lila . ie cogs eo Se 
. : Bi eg je - oe nn : é. 
: “ a " - eT yee ” “ra ‘ th 
Ae pe ce alte a eS a ie innit Se We 7 ‘ 
Js 9 a ale A Se Le eee a 
Ste er RH ¥ « at et Rae eR 
en ee eee ware | ; Ae eee eR y 
ee 4 Ble Ea § Per i. a Y ie 
oe J. aps SA. 4x | 
 ~§ | SSR te ae | ie ee cee 
i. = 7" Shee oe D aM 
— ‘ ee Thine r Jayco" 
a. ee z j al mer aoa ge 
—_— oa rs 7 -f ¥ ie o f ate - 
ze F¢ . . j ey oa 
a q ree a 
ir. of ’ BR cw gw. E = ee pel @, 
Z an} ’ wh AN Ba fi 
_ ay ; ff . cP ee} Pe , 
Be rs ty Bas iv} >. 4 eS fe | é 
“= a. ba te gh 
ow BR ke Os §, ieee 
.—l SS Fo ts wt ese 
| 3g wg ‘ hea ill ==. A 
=. . tas as 
. ame >» i 5g er 
cae ve ee a ey. BEAR aa 
—_—o ee —— i Lk eee: | 
Matas 3am hs 1S ie RS en eee fis , ict i 
Piper 3 { a Ge co ae re ag rae ee tee RS iss rake Bet Vso Sa nf aoe seis Se mA & or ere ate ae 


What would you pay for 
greater bearing efficiency? 


Under extreme load conditions, Aetna True Crowned Roller Bearings _ — 
have proved their greater efficiency. In exhaustive comparison tests be- i ii 
tween straight rollers and crowned rollers, utilizing the AFBMA formula, 

the Aetna rollers recorded an increased load capacity of over 25% and a 

longer life expectancy of more than 120%. 

What does this greater operating efficiency cost you? Absolutely nothing [-* 


in a wide range of self-contained, pure radial standard designs, and can 4 Straight roller showing 
be made to order in many special designs of both pure radial and pure stress pattern at roller 
thrust for unusual applications. to race contact. A 


For complete information on Aetna True Crowned Roller Bearings, call True Crowned roller > 
your Aetna representative listed in your classified telephone directory, : = showing stress pattern at —=—, 
or write for General Catalog and Engineering Manual. roller to race contact. —— 


... Aetna True Crowned Roller Bearings are not premium priced! a 

. : a2 True Crowning as 
So...when you need roller bearings, consider the greater efficiency of produced by Aeina. 
Aetna True Crowned Roller Bearings at no extra cost. They are available 


AETNA BALL ROLLER BEARING COMPANY | 4600 SCHUBERT AVE. 
DIVISION OF PARKERSBURG-AETNA CORPORATION | CHICAGO 339, ILL. 


ANTI-FRICTION SUPPLIERS TO LEADING ORIGINAL EQUIPMENT MANUFACTURERS SINCE 1916 
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faster 


how to spread more fertilizer 


thanks to steel-built handling equipment. 


This special equipment was developed to reduce 


handling, 


See how much more fertilizer you can spread in a 


shorter time if you handle it in bulk. With proper 
equipment, bulk handling is a quicker, more efficient 


and is being used in more 
and more farm areas. For further information on 


costly labor and handling, 


method for both farmer and dealer. It eliminates 


4 


S| 


saving way to handle ferti- 
Agricultural Extension 


this time- and money 
lizer, write U.S. Steel, 


lifting, tearing and emptying heavy, clumsy bags. 


, 525 


It’s now possible to move fertilizer in multi-sized 
packages from dealer to farmer without manual 


1960 


William Penn Place, Pittsburgh 30, Pennsylvania. 


USS is a registered trademark 


(iss) United States Steel 


is made of modern, dependable Steel. 


This mark tells you a product 
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Try step-ahead 
power that’s fully 
farm proved 


30,000,000 owner hours have 
fully proved pace-setting 
advantages of nw FARMALL® 
and INTERNATIONAL® tractors. 
Now, your IH dealer invites you 
to try these big differences .. . 


You don’t know what you’ve been missing 
in modern farm power until you try big 
IH differences in a new Farmall or Inter- 
national tractor! And remember, these 
money-making, muscle-saving, day- 
stretching differences are fully farm proved 
by over 30 million hours of field work! 
You can bet that the engines. . . trans- 
missions . . . hydraulic systems . . . and 
other step-ahead advantages of new IH 
tractors will be copied. But only on new 
Farmall and Internationals are these un- 
equaled advantages completely field proved. 
Your IH dealer urges you to compare 
new IH tractors with all others—in all 
ways! Compare power and all-job economy. 
Compare work-saving features and basic 
construction. When you finish your fea- 
ture-by-feature comparison and a field test, 
you'll know dozens of reasons why a new 
Farmall or International is your best buy. 


Try trouble-free Torque Amplifier! 
See how this farm-proved transmission as- 
sist boosts pull power up to 45% on the go 
...helps you match power and speed to 
every job and load. What's more, TA is 
extra tough for full-time, unrestricted use. 


~ e\ 

Control Fast-Hitch equipment easier, 
more accurately with new Micro-Set Tel-A- 
Depth. And remember, only Fast-Hitch gives 
you seconds-quick, from-the-seat implement 
hitching, plus Traction-Control that con- 
stantly matches traction to the load. 
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Measure economy of IH Multi-Range 
power ona light job. Shift up ... “throttle 
back” for just-right speed. Big Farmall 460 
and 560 tractors “loaf” on light loads to 
rival economy of small tractors, yet deliver 
plenty of big power when needed. 


Call your IH dealer today! Pick 
the new, millions-of-hours- 
proved Farmall or Interna- 
tional tractor you’d like to 
try. He’ll have this tractor at 
your farm whenever you say. 


PARTS and SERVICE 
EVERYWHERE , 


f @ 1+ Parts Depots 
ri .- @ Dot represents 10 deaters 


5,000 dealers backed 
by 12 parts depots 


INTERNATIONAL HARVESTER 
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QUALITY . . . The assurance that the second or two 
hundred and second SEALMASTER Ball Bearing Unit 
you buy will be as precision-perfect as the first. A 
combination of exclusive engineering features and 
scientifically-controlled production have made the 
name SEALMASTER synonymous with quality through- 
out industry. 


AVAILABLE IN A COMPLETE 


Medium Duty 
PILLOW BLOCKS 
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PERFORMANCE . . . more hours of efficient power 
transmission and precision service from every SEAL- 
MASTER Ball Bearing Unit. 


ECONOMY . . . more for your bearing purchasing 
dollar. SEALMASTER quality and performance contin- 
ues to pay dividends long after the original purchase. 


QUALITY ENGINEERED LINE 


én 


“Stand ard 
Medium Duty 


FLANGE UNITS vasaneantatead 


PILLOW BLOCK 


FLANGE UNIT 


SEALMASTER BEARINGS A Division of STEPHENS-ADAMSON MFG. CO., 67 Ridgeway Avenue, Aurora, Illinois 


@ LOS ANGELES, CALIFORNIA @ BELLEVILLE, ONTARIO @ MEXICO CITY, D. F. 
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“Application Engineered" wheels 


meet exacting farm machinery requirements 02 
Modern mechanized farm machinery demand wheels designed to exacting re- Send for the new 
quirements. That's why Motor Wheel has developed a complete line of “Application Agricultural Equipment 
Engineered” wheels . . . wheels engineered to the special needs of farm tractors Wheel Catalog. 


and implements. , 
Serving the 


You can depend on “Application Engineered” wheels. Behind them is Motor Agricultural Industry 
Wheel’s matchless engineering and manufacturing experience . . . experience ‘ 

; . : , ; Since 1903 
gained by pioneering such developments as disc wheels, S.A.E. reversible wheels, 


and the use of power adjusted wheels. MOTOR 


Before specifying wheels for your machinery, consult a Motor Wheel field sales WHEEL 
engineer. He'll help you select an “Application Engineered” wheel, or arrange to 
have a wheel designed which will solve your unique wheel problem. Phone or CORPORATION 
write today. LANSING 3, MICHIGAN 
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Columbium flat-rolled steels 


Do you need a steel, to use in the “as rolled” condition? Or a steel which 
has high strength, good weldability, good formability? 

More and more manufacturers are turning to columbium flat-rolled steel 
products, for columbium sheet, strip or plate gives an answer to all of these 
requirements. 

Here are just a few examples of columbium steel’s wide versatility. Line 
pipe for gas and oil offers ease of manufacture with excellent physical 
strength. Trucks, automobiles, farm implements, trailers and railroad cars 
take advantage of strength and ease of formability. Pressure vessels utilize 
the deep-drawing qualities of the steel. These applications and many others 
tell the story of columbium steel’s versatility—and all with fewer rejects. 

In the face of mounting manufacturing costs, columbium steels offer hope 
of effecting economies in producing your products. Ask any steel company 
for they can make it. Or ask us—we have a wide experience in its uses and 
knowledge of its manufacture. 


MOLYBDENUM 


2 Gateway Center CORPORATION OF AMERICA 


Offices: Pittsburgh, Chicago, Los Angeles, New York, San Francisco 
Soles Representatives: Brumley-Donaldson Co., Los Angeles, San Francisco 
Subsidiory: Cleveland-Tungsten, Inc., Cleveland 
Plants: Washington, Pa., York, Pa. 


Pittsburgh 22, Pa. 
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In the next four hours, this farmer will do as much work as his father could do 
in ten hours ... 6 extra hours for increased production or more leisure time. 


The wonderful new watch 
that science has given farmers 


- 
Farmers today work far fewer hours 
than their fathers did, yet produce 
more food or feed. In the charts of 
the Department of Agriculture, you 
can see this steady climb in effi- 
ciency. 

One of the reasons is science. With 
science as his partner, a farmer 
works near-miracles on his land. 

In this scientific revolution, farm 
machines are an essential part. They 
must have the muscle to tackle to- 
day’s heavier yields, substituting 


low-cost horsepower for expensive 
manpower. 

New Holland machines are 
science-designed to meet these mod- 
ern needs. Take the New Holland 
concept of Hay-in-a-Day ... the 
One-Man Way. With a modern New 
Holland Hayliner and Bale-Thrower, 
one man can now bale faster than a 
two-man team. 

New Holland Research is in con- 
stant touch with the exciting new 
developments going on in the col- 


leges and experiment stations . . . 
and is designing machines to match 
these advances. 

Of one thing you can be sure: 
New Holland will remain first in the 
mechanization of livestock farming. 
New Holland Machine Company 
Division of Sperry Rand Corpora- 
tion, New Holland, Pa. 


<i Nsw HOLLAND 


First in Grassiand Farming 
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THE 
FLIGHT IS 0 


to save you time, 
trouble and money 
"? 


You don’t have to wrestle with the tedious, time-consuming 
job of assembling conveyor and elevator flights on chains when 
you specify Rex. Neat, easy-to-handle bundles of chain with 
flighting on—completely assembled—are delivered right to 


your door. You just unroll them right onto your equipment for 
fast, easy installation. 


You save because Rex flighting assembly is handled with 
greater efficiency at che factory as a natural part of chain as- 
sembly—reducing cost and eliminating trouble for you. 


Types and Sizes for Every Application 


Whatever type and size you need for greatest efficiency on 
your equipment, you'll find it in the complete Rex line of steel 
and rubber flighting. Flights are available on Rex Steel De- 
tachable Chain or on a variety of Rex Roller Chains for every 
application. For full information, mail the coupon below. 


Special Locking Device 
Keeps Flights Tight Longer 


A special Rex locking device, permanently 
stamped into Rex Steel Flights, keeps a tight 
grip on the chain link —reinforces the rivet — 
eliminates twisting—keeps Rex Flights tight 
for maximum service life. 


CHAIN Belt Company 

4681 W. Greenfield Ave. 

Milwaukee 1, Wisconsin 

(In Canada: CHAIN Belt (Canada) Ltd., 
1181 Sheppard Ave. East, Toronto) 


0 Please send full information on Rex Agricultural 
Implement Chains with flights and slats. 
(0 Have a Rex Man call. 


Company 
Address 
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mallet Gay 


Dirt particles in a cylinder act just like tiny grinding wheels to 
wear away the face of a piston ring. To protect against this 
abrasive wear, Perfect Circle 2-in-1 rings are plated with solid 
chrome—the hardest, longest-wearing surface you can buy. 

As a result, wear is reduced an average of 75% over non - plated 
rings. And, Perfect Circle’s chrome plating is 25% thicker than 
the average of competitive plated rings to provide extra pro- 
tection and extra life. 

In every way, Perfect Circle rings are built to take it. Insist on 
Perfect Circles—first choice of leading engine manufacturers 


and mechanics everywhere. 


PISTON RINGS +: PRECISION CASTINGS : POWER SERVICE PRODUCTS : SPEEDOSTAT 
HAGERSTOWN, INDIANA «+ DON MILLS, ONTARIO, CANADA 
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HAVE YOU SEEN THE MOVIE? 


ROM all indications, if you haven’t seen 

the new ASAE career motion picture 
“Agricultural Engineering — the Profession 
with a Future,” you are in a minority among 
ASAE members. Since the premiere show- 
ing of the film and launching of the Five- 
Step Plan for promoting its use (both occur- 
ring at the ASAE Annual Meeting in June) 
ASAE members throughout the United 
States have had an opportunity to see or 
show the film in their own areas. 

The 120 prints of the picture, which were 
included in the package plan for which 
$23,000 is being raised, have been distrib- 
uted in accordance with the original plan. 
Twenty-seven copies have been shipped to 
various agricultural engineering depart- 
ments, 71 copies have gone to USDA co- 
operating film libraries in every state of the 
Union (Puerto Rico and District of Colum- 
bia, included), three copies are on file at 
ASAE headquarters, and the remaining 19 
are being used by the USDA Motion Picture 
Service to fill television and other requests 
directed to that office. These 19 copies also 
will be used as supplemental prints to fill 
needs in areas where demand is extremely 
high — in other words, to reinforce those 
areas where usage pressure is greatest. 

Members are urged, wherever possible, to 
enter their requests for copies of the film 
through the USDA cooperating film library 
in their own state. (A complete list of the 
cooperating film libraries is shown on page 
523 of this issue.) In this way, each request 
will be brought to the attention of the state 
Career Guidance Committee so that the Five- 
Step Plan of related promotional activities 
can be set in motion. Information concern- 
ing the Five-Step Plan was presented in the 
July issue, and complete details have been 
made available to the officers of each ASAE 
section and to the head of each college agri- 
cultural engineering department. The vari- 
ous film libraries have facilities for cleaning 
and servicing the film. 

Judging from requests and comments 
reaching ASAE headquarters, it is believed 
that most states will soon have Career 
Guidance Committees organized to carry out 
an effective follow-up publicity activity 
associated with the scheduled motion pic- 
ture showings. The objectives of this follow- 
up effort are to place career literature in 
the hands of each person viewing the pic- 
ture, to obtain radio and newspaper pub- 
licity relating to the picture, to provide 
posters to stimulate additional interest in 
the film and in agricultural engineering. 
Many state groups are also organizing to 
have agricultural engineers present at each 
showing of the picture in order to answer 
questions and provide further details con- 
cerning agricultural engineering. This fur- 
ther points out the importance of requesting 
prints from the film library within the same 
state and in cooperating with the nearest 
Career Guidance Committee. 

In instances where prints of the film can- 
not be obtained locally, or where leaflets, 
posters, or brochures are not available 
locally, they may be obtained direct from 
ASAE headquarters. 


The following remarks taken from corre- 
spondence received by ASAE headquarters 
indicate the progress and interest ASAE 
members are showing toward promotion of 
the long-awaited career guidance aid: 


* 


“We would like to commend you on the 
work that you and your staff have done in lay- 
ing the ground work for publicity of the 
film, ‘Agricultural Engineering, the Profession 
with a Future.’ The presentation of the Five- 
Step Plan presented at the annual meeting was 
excellent and is compiled in a manner that we 
can readily use in connection with the use of 


the film.”’ 
* 


“Our copy of the film has been received and 
we have had several showings including some 
high school students visiting our department. 
The reaction is very good; and those seeing 
the film have complimented the film highly. 
Our student ASAE Club members have plans 
to arrange and show the film in their respective 
high schools. The TV program director here 
on campus has volunteered to help get it on 
some stations in this area.” 


* 


“This film is what the profession has needed 
as a tool to aid in accelerating our publicity 
and recruiting programs, but certainly it should 
not be used as a crutch to replace the work 
and personal contact we have already been do- 
ing. We hope to make use of it as a tool.” 

* 

“We have arranged for our copies of the 
movie to be placed in the University film 
library for use by anyone in the state. We 
have also arranged with our Short Course 
Office to make use of the movie in connection 
with visitation of high schools by University 
counselors.” 


* 


“We just had a meeting with our state Sec- 
tion of ASAE and they plan to publicize the 
movie through their membership and to ask 
the membership to have the local high school 
counselors, etc., request the movie. We also 
expect the local ASAE member to offer his 
services to answer questions.” 


* 


“Thank you very much for sending me a 
copy of the career packet prepared by your 
ofhce. The material is very well prepared and 
I hope that it will get wide distribution. I 
will see what can be done in our Section in 
getting this material publicized.” 


* 


“To help promote the motion picture ‘Agri- 
cultural Engineering, a Profession with a Fu- 
ture,” we would like to have about 300 copies 
of the flyer that is available from your office. 
We have received the film, and have reviewed 
it, and feel that it is an excellent career film.”’ 

* 

“Would you please make up a set of the 
35 mm. colored slides of the charts used at the 
Cabinet meeting to explain the Five-Step Plan 
and if you have any extra career packets we 
would like to have either two or three sets in 
addition to the one which we picked up in 
Columbus.” 

* 


“We are taking some steps towards getting 
organized to utilize the ASAE film. I have 
requested a supply of flyers from USDA. Now 
I'd like to request a supply of the leaflets and 
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posters from your office. Could you furnish us 
with up to 1000 copies of the leaflet and 150 
posters? I tried out the film on a group of 
fifty Fellowship Science teachers here this sum- 
mer and had a good response from them.”’ 


* 


“We are in the process of getting underway 
to inaugurate our recruitment campaign. Start- 
ing this week, we will have a man at the State 
Vo-Ag, FFA Conference. He will not have 
much material with him, but he will be getting 
teachers and others lined up for the showing 
of the film and receiving of literature.” 


* 


“I was privileged to see a preview of the 
ASAE Career motion picture. It’s a honey, 
and I am sure it will stimulate many young- 
sters to the profession.” 


* 


“We would like to receive about 800 copies 
of the leaflet entitled ‘Agricultural Engineer- 
ing, a Profession with a Future.’ This leaflet 
seems to be well prepared, and should be ideal 
for distribution at Career Days, as well as for 
mailing to high schools, county agents, and vo- 
cational agriculture instructors.”’ 


* 


“I think that the help that your office and 
the USDA is giving in connection with the 
use of the film is very much worthwhile and 
is an important assist to our departments of 
agricultural engineering. We have shown it 
to a number of our folks on the campus who 
deal with career guidance and in each in- 
stance they have been very pleased.” 


* 


“I would like to have you send us 500 
copies of the movie promotional flyer, 500 
copies of the new leaflet, ‘Agricultural Engi- 
neering, a Profession with a Future,’ and 300 
copies of the poster, ‘What Will Farming Be 
Like in the Year 2000?) We plan to make 
these posters available to each one of the 
287 vocational agricultural teachers that are 
serviced from this college.”’ 


* 


“We now have our first two copies of the 
new ASAE film and wish to start promoting it 
with our local and state-wide television sta- 
tions. In order to get started with this I 
would like have approximately 100 copies 
of the promotional flyer to send to the tele 
vision stations and some of the other agencies 
in the state.” 


* 


“We would like to order 1000 copies of 
the leaflet ‘Agricultural Engineering, a Profes- 
sion with a Future’ and 200 of the posters 
‘What Will Farming Be Like in the Year 
2000?” 

* 


“We showed the ASAE movie during our 
Tractor Power and Safety Day. We darkened 
one corner of our power and machinery labora- 
tory where the lunch stand was located and ran 
the movie almost continuously during the day. 
It is estimated that 500 people saw the movie 
through its entirety on this occasion. Several 
thousand people watched part of the movie as 
they stood in line to buy their sandwiches and 
refreshments. We plan to mention the ASAE 
Movie on 15,000 or more programs that we 
send out next year for this event.” 


* 


See page 482 for response from organiza- 
tions other than ASAE. 
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Fig. 1 Platform used for bale-stacking energy tests, with elevator 
conveyor, adjustable-height stacking shelf and gravity slide 
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Fig. 2 Circular test area for carrying baled straw over a baled- 
String marker is circulated at a controlled speed 


straw surface. 


Fig. 3 Circular test area for dragging baled straw over a baled- 
straw surface. A string on the bale is used to maintain the bale 
in a continuous flat position 


Human Energy 
Expended in Handling 


Baled Hay and Strav 


JMAN energy expenditures in chore labor has been 

a neglected subject in most studies aimed at classify- 

ing farm jobs and in comparing different work 
methods. Time-and-distance measurements have been the 
primary yardsticks in such investigations. Human energy, 
time, and distance are all needed to describe completely any 
operation. These three parameters can be used for classify- 
ing farm jobs, developing improved work methods, laying 
out farm buildings, and as guides in the design of machinery 
and equipment. 

While most field work on the modern farm is highly 
mechanized, many of the farmstead chore jobs require con- 
siderable expenditure of human effort and time. This is 
especially true in the case of handling the bedding materials 
for livestock. Kleis (2)*, in a survey of 320 Michigan 
farms, determined that the time required for handling a ton 
of bedding was higher than for any other material normally 
handled on the farm. Total man-hours per ton were 2.69 
for baled straw, 2.10 for chopped straw and 3.08 for loose 
straw. These requirements are from 2.5 to 4 times greater 
than for ear corn and for small grains which require 0.79 
and 0.85 man-hours per ton of material handled. Both ear 
corn and small grains are usually handled with mechanical 
equipment. 

Many time and distance studies have been made on 
most phases of farmstead chore labor; however, there are 
many areas of work, e.g., bedding of livestock, in which 
little or no energy data are available. 

While many different materials are used for bedding, 
the primary one is baled straw in the midwest. Kleis (2) 
investigated 320 farms and found that 224 used baled 
straw, 67 used chopped straw, 10 used loose straw, and 12 
used other types of materials. The objective of this study 
was to determine human-energy expenditures for handling 
baled straw. Some of the results are applicable for 


baled hay. 


METHOD OF ENERGY MEASUREMENT 
Indirect calorimetry was used in the energy determina- 
tions. This is the most feasible method in’ human-energy 
studies where the subjects are to move over relatively wide 


Paper presented at the Winter Meeting of the American So- 
ciety of Agricultural Engineers at Chicago, Ill., December 1959, on 
a program arranged by the Farm Structures Division. Partial sup- 
port for the research study on which this paper is based was pro- 
vided by NC-23, authorized by the North Central Regional Re- 
search Committee on Farm Buildings. Authorized for publication 
as Journal Paper No. 2565 of the Michigan Agricultural Experi- 
ment Station. 

The authors — T. O. HopGes and M. L. EsMay — are, respec- 
tively, professor of agricultural engineering, Kansas State Univer- 
sity, Manhattan (formerly graduate assistant at Michigan State 
University), and professor of agricultural engineering, Michigan 
State University, East Lansing. 

*Numbers in parentheses refer to the appended references. 
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Specific requirements in and around 


farm buildings 


T. O. Hodges and M. L. Esmay 


Member ASAE Member ASAE 


areas. Muller and Franz (3), at the Max Plank Institute for 
work physiology, Dortmund, Germany, developed a com- 
bined portable, dry gas meter and fraction-sample collector 
(shown on a test subject in Fig. 5). The equipment meters 
all the air expired by the test subject and continuously re- 
moves a portion of the gas for later analysis. 

Weir (4) has shown metabolic rate to be essentially a 
function of pulmonary ventilation and oxygen content of 
expired air. Therefore, when these two factors are deter- 
mined, a good measure of metabolic rate, or energy expendi- 
ture, can be calculated. All energy determinations in this 
study were made by metering the expired air of the test sub- 
jects through a Muller-Franz gasometer, analyzing a portion 
of it for oxygen content; and then energy expenditure was 
calculated. 


EXPERIMENTAL METHODS AND PROCEDURES 
General 


The baled-straw handling task in and around farm build- 
ings is a combination of essentially four major activity com- 
ponents as follows: (a) lifting and stacking bales, (b) carry- 
ing bales, (c) dragging bales, and (d) shaking straw over 
an area to be bedded. When the energy required for each 
of these components is known, the total energy for the com- 
plete bedding operation for any specific physical plant can 
be estimated by summing the components. 

Physical facilities were developed in the -laboratory to 
study each of these activity components separately. Mich- 
igan State University men students were used as subjects in 
the energy determinations. The basis for selection was hav- 
ing had farm chore labor experience and be one of three 
distinct body types. 

Subject 1 was 26 years old, 6 ft, 2 in. (188 cm) tall, 
weighed 192 lb (87.25 kg), and had a body surface area of 
2.16 sqm. Subject 2 was 25 years old, 5 ft, 9 in. (175 cm) 
tall, weighed 172 Ib (78.2 kg), and had a body surface area 
of 1.92 sqm. Subject 3 was 20 years old, 5 ft, 6 in (168 
cm) tall, weighed 138 lb (62.7 kg), and had a body surface 
area of 1.70sqm. Subjects 1 and 3 were living and work- 
ing on their family farms. Subject 2 lived in university hous- 
ing, but had had farm experience. All subjects were familiar 
with farm chore operations. 


Stacking Bales 
The variables encountered in lifting and stacking bales 


are (a) bale weight, (b) speed of handling, and (c) height 
of lifting. Two weights of bales, 45 and 65 lb, were used 
for this study since they are fairly typical of the two extremes 
of straw bale weights. Two rates of lifting and stacking, 5 
and 8 bales per minute, were selected for the study. Five 
bales is a rate which can be steadily maintained. Eight bales 
per minute is considered as a rapid pace. These two rates 
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Fig. 4 A bale-dragging test on a concrete surface. The subject 
follows a painted circle. The string speed is controlled with a 
variable-speed motor 


Fig. 5 Subject wearing face mask and gas meter. At termination 
of each test the respired-air volume readings are recorded 
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Fig.6 Energy tests on bedding down an area with straw con- 
sisted of timing the subject while distributing two bales of straw 
over a designated area 
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. . » Human Energy 


were assumed representative of the range of normal stacking 
operations 

Three different lifting heights for stacking bales were 
used. They were 15, 30, and 45 in. which were approxi- 
mately one, two, and three bales high, respectively. 

The equipment used for determining the energy re- 
quired to lift and stack bales is shown in Fig. 1. The work 
platform was 8 by 8 ft in plan and 42 in. high. A flight con- 
veyor, shown in the foreground, was attached to the work 
platform. A horizontal conveyor, adjustable vertically to 
heights of 15, 30, or 45 in, above the work platform, was 
attached to the work platform as shown at the right in Fig. 1. 
A wooden slide for returning the bales to the floor was 
attached to the horizontal conveyor. 

To duplicate a stacking situation, the horizontal conveyor 
was designed to be motionless until the subject had placed 


the entire weight of a bale on it. 


The electric-drive motor 
was fitted with switches and a two-second, time-delay mecha- 
nism so that the current to the drive motor was always shut 
off when the conveyor was unloaded. The conveyor was 
hinged at one of its upright supports and supported by a 
spring at the other. When the conveyor was unloaded, it 
was held out of contact with two microswitches which were 
in the open position. The spring was adjusted to allow the 
weight of a bale to close the switches. One of the switches 
served to control the circuit through the heater element of 
the two-second delay mechanism and the other was to break 
the motor circuit immediately after a bale was unloaded. 
The complete flow of materials can be seen in Fig. 1. 
Bales were placed on the inclined flight conveyor at specified 
intervals of time by a person on the floor. When a bale 
reached the work platform, the subject picked it up by the 
binding strings, placed it on the horizontal conveyor and 
then stepped directly backward to be in position for the next 
bale. After a bale was placed on the horizontal conveyor, it 
was mechanically carried onto the inclined slide and re- 
turned to the original starting point. The bales of straw 
which were used in the stacking tests were wrapped in bur- 
lap bags to prevent shattering losses, with resulting changes 
in bale weight. The bales were calibrated to the desired 
weights of 45 and 65 lb by either removing some of the 
straw or by placing small metal weights inside the bales. 
Each subject was tested ten times for each of twelve 
work levels involving combinations of 
heights, two speeds, and two bale weights. 


three stacking 


Moving Bales Horizontally 

The variables encountered in moving bales of hay or 
straw horizontally are (a) bale weight, (5) speed of move- 
ment, (¢) method of handling, and (d) type of floor sur- 
face. The same two bale weights, 45 and 60 Ib, as used for 
the stacking tests were used in this part of the investigation. 
In moving a bale of hay or straw manually from one loca- 
tion to another, a person usually either picks it up, carries it 
in front of him, or drags it behind him. Therefore, these two 
methods, carrying and dragging, were investigated. 

The walking surfaces usually encountered around the 
farmstead are firm, such as wood or concrete, or elastic, such 
as straw floors or bedded areas. For this study two types of 
floor surface were included. One was a concrete floor (Fig. 
4) and the other was a baled-straw floor (Fig. 2) formed 


of baled oat straw stacked one bale high and as closely 
together as possible. 

Two moving speeds for carrying or dragging bales over 
concrete surfaces were selected. They were 150 and 200 
fpm. Only one of the speeds, 150 fpm, was used in moving 
the bales over the straw floor. 

A traveling string, shown in Figs. 2 and 3, was used to 
set the pace for subjects moving bales horizontally. A circle 
with a diameter of 12 ft was laid out on the floor and pul- 
leys were located at the one-twelfth points such that the 
length of the string was 37.25 ft. Another circle with a 
diameter of 14 ft and 10 in. was laid out concentrically with 
the first. The outer circle was used as the path of the sub- 
ject. The circumference of the outer circle was 46.6 ft, and 
the string length was 37.25 ft; therefore, the ratio of subject 
speed to string speed was 5 to 4. 

The circles painted on the floor and the traveling string 
are shown in Figs. 4 and 5. The pulleys were mounted on 
stands. The subject regulated his speed of travel by walking 
beside a painted portion of the string, which was propelled 
by a small universal electric motor. The speed of the motor, 
and thus the speed of the string, was regulated by means of 
a voltage regulator. The top of the drive pulley was divided 
into twelve wedge portions. A strobotac was used in con- 
junction with the voltage regulator to obtain the desired 
motor speed. 

Figs. 4 and 5 show subject No. 3 during a dragging test 
on the concrete floor, Fig. 2 shows subject No. 1 doing a 
carrying test on the straw floor, and Fig. 3 a dragging test 
on a straw floor. Ten tests were conducted for each subject 
for each combination of bale weight, speed of movement, 
and type of floor surface. 


Shaking and Distributing Straw 

In bedding livestock with baled straw, it is necessary to 
break the bales open and to distribute the straw by some 
means over the area to be bedded. This part of the bedding- 
down chore was partially mechanized in some operations, 
particularly in the larger ones. Several mechanical devices, 
such as shredders, blowers and manure distributors, have 
been used with varying degrees of success. However, Kleis 
reported that manual distribution of baled bedding was em- 
ployed on all of the 224 farms, using baled straw, which 
he studied. Some farmers distribute straw over an area with 
a fork and others do it with their hands. In the study re- 
ported in this paper, the latter method was used. 

This portion of the investigation did not lend itself to 
rigid control procedures as did previous activity components. 
Baled oat straw was available in bale weights of approxi- 
mately 40 to 50 lb each. It was not feasible to adjust the 
weights to a common value, nor was it possible to control 
the speed of distributing the straw over a specified bedding 
area. In the tests each subject was allowed to shake and 
distribute a given quantity of straw (two bales), for which 
both his energy expenditure and time of operation were 
measured. A floor area of approximately 300 sq ft in the 
shape of a square, was used as the distributing area. Two 
bales of straw were weighed and placed in baled form in 
the middle of the test area. The subject was instructed to 
break open both bales and then work at a steady comfortable 
rate until the straw was loose and uniformly distributed over 
the entire area. Subject 3 is shown in Fig. 6 during one of 
the straw distributing tests. The time required to complete 
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HEIGHT OF STA CKING 
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Fig. 7 Energy expended in lifting and stacking bules, based on 
body-surface area. (Average of ten tests for each of three subjects) 


the chore was recorded along with the energy measurements. 
Ten separate energy determinations were conducted for 
each subject. 


RESULTS AND FINDINGS 


In this study, total energy is the sum total of all the 
energy used by an individual performing a given chore. 
Work energy is the total energy minus the energy required 
by the subject for standing. 

Uniform symbols are used on all the graphs. The total 
height of a column represents total energy; the black por- 
tion represents standing energy, and the difference between 
the two represents work energy. An analysis of the data 
showed that the variations between individual subjects were 
minimized by basing the data on expenditure per square 
meter of body-surface area. All the results are presented 
on this basis. 


Stacking Bales 

The composite results of the lifting and stacking tests 
are shown in Fig. 7. The average energy values for stack- 
ing 45-lb bales at five per minute for the three heights of 
15, 30, and 45 in. were 2.44, 2.55, and 2.96 calories per 
square meter per minute. All of these averages were statistic- 
ally different at the 95- percent level. This same energy ex- 
penditure pattern was true in stacking 65-lb bales at the 
slower rate of five bales per minute. The average energy ex- 
penditures for this chore were 2.77, 3.73 and 4.45 calories 
per square meter per minute for the respective heights of 15, 
30, and 45 in. All of the averages were statistically differ- 
ent at the 99 percent level. Similar direct comparisons made 
for all combinations of energy expenditures show that the 
energies are all different for all different stacking heights. 

In stacking 45-lb bales at eight per minute, 360 lb of 
material per minute were handled, and in stacking 65-Ilb 
bales at five per minute, 325 lb per minute were handled. 
As shown in Fig. 7, the energy expenditure was higher for 
the 45-lb bales stacked at eight per minute than for 65-lb 
bales at five per minute only for the 15-in. height. This 
perhaps could be expected at all heights since more ma- 
terial was handled per unit of time and more’ body move- 
ment was demanded at the high rate. However, at the 30 
and 45-in. heights, more energy was required for stacking 
65-lb bales at five per minute than for stacking 45-lb bales 
at 8 per minute. The differences are statistically significant 
at the 95 percent level. 
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Fig. 8 Energy expended in carrying and dragging bales on a 
concrete floor, based on body-surface area. (Average of ten tests 
for each of three subjects) 


If work energy is considered rather than total energy, 
the same general comparative picture emerges, except the 
differences between means are more pronounced. This com- 
parison has the net effect of removing approximately 0.9 
calories per minute per square meter (the average standing 
rate) from the total values. 


Moving Bales Horizontally 

The energy expenditures in carrying and dragging bales 
at two speeds on a concrete floor are shown in Figure 8. As 
shown in this figure, more energy is expended, at all speeds 
and bale weights, in carrying bales than in dragging them, 
and the differences are more pronounced for 65 pound than 
for 45 pound bales. Energy expenditure increased with 
speed for both dragging and carrying of bales. All of the 
total and work energy values are different from each other 
with the exception that carrying 45 pound bales at 200 feet 
per minute was not shown to be different from dragging 65 
pound bales at 200 feet per minute, and carrying 45 pound 
bales at 150 feet was not shown to be different from drag- 
ging 65 pound bales at 200 feet per minute. 

The energy expenditures in carrying and dragging 45 
and 65-lb bales on a straw floor are given in Fig. 9. The 
data for carrying and dragging bales on the concrete floor at 
150 fpm are also shown in this figure for comparative pur- 
poses. More energy was used for all bale weights and speeds 
on the straw floor than on the concrete. The differences be- 


(Continued on page 518) 
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Fig. 9 Comparison of energy expenditures for carrying and drag- 
ging bales at 150 fpm on straw and concrete surfaces, based on 
body-surface area. (Average of ten tests for each of three subjects) 
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Two-Stage Reservoir Inlets 


Melvin M. Culp 


Member ASAE 


Principal Spillway Sarrel —— 


Fig. 1 Typical layout of a two-stage reservoir inlet 


TWO-STAGE reservoir inlet is an inlet in which the 
flow enters the inlet first at a low-stage opening 
(usually an orifice), and later, if the inflow into the 

reservoir is sufficient, at a higher stage. The discharge 
through the high stage is controlled first by weir flow, and 
later by full-pipe flow conditions in the drop inlet. Typical 
layouts of two-stage inlets are shown in Figs. 1 and 2. 

Fig. 3, a graph of a typical stage-discharge curve for a 
two-stage inlet, illustrates its principal hydraulic character- 
istics. The flow from the reservoir is regulated by the low- 
stage orifice until the stage in the reservoir reaches the crest 
of the high-stage inlet. Then flow through the high-stage 
adds to the flow through the orifice until full-pipe flow 
is established. 


The author conceived and designed the first two-stage 
inlets in 1946 for several structures on the Little Sioux flood- 
prevention project. The first subwatershed constructed on 
the Little Sioux project was the Nepper; it included a two- 
stage, drop-inlet spillway which was designed to facilitate 
grade control below the spillway. Other early subwater- 
sheds in the Little Sioux which made use of two-stage inlets 
of the author's layout and design were the Theobold and 
the Mortenson, where again the principal use of this inlet 
was to reduce the discharge for most storms to values that 
could be carried at tolerable velocities in the channels below 
the structures, or which permitted an increase in the allow- 
able grades between grade-control structures downstream. 


The design and layout of the two-stage inlet has been 
improved and its characteristics extended to other important 
functional uses as the result of experience and careful con- 
templation of its basic characteristics and their application 
to other problems. 


The principal uses and advantages of two-stage inlets as 
now used are: 


1 In upstream flood prevention work the structure may 
be proportioned so that all floods up to those of a specific 
frequency are regulated by the low-stage orifice, or so that 
sufficient volume of the flood will be delayed by the storage 
between the low and the high-stage inlets that the peak dis- 
charge from the uncontrolled area below the retarding dams 
will pass successive downstream reaches before the increase 


Paper presented at a meeting of the North Atlantic Section of 
the American Society of Agricultural Engineers at College Park, 
Md., September 1959. 

The author — MELVIN M. CuLp —is chief, design and con- 
struction branch, Soil Conservation Service, USDA, Washington, 
D.C 
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An Important Tool When Properly Designed 


Crest of 
high stage inlet 


Crest of 
low stage inlet 


A 
¢ Section Half Ejev.' Half Sec. AA 


Fig. 2 Sectional views of a two-stage reservoir inlet 


in discharge through the high-stage inlet gets to these same 
successive reaches where damage is to be reduced. 

These design procedures result in more economical pro- 
portioning of retarding dams because they permit variation 
of the principal spillway capacity and of the storage in the 
reservoir and associated earth embankment costs, in such a 
way that the resulting retarding or multiple-purpose dam 
can be built at a minimum cost. In other words, it is un- 
necessary in many cases of upstream flood control to reg- 
ulate all of a 25, 50, or 100-year flood at very low outflow 
rates in order to accomplish the economically justified flood 
control. 


The design procedure might conform to the following 
pattern: 


(a) The crest elevation of the low-stage inlet is estab- 
lished to provide the required sediment storage, plus any 
additional storage needed in the reservoir for beneficial use. 


Fig. 3 Typical stage-discharge curves for a two-stage 
reservoir inlet 
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(6) The capacity and size of the low-stage inlet (usu- 
ally an orifice in the riser wall) is determined to satisfy 
downstream flood control, or stream-channel stability re- 
quirements. Any practical discharge through the low-stage 
inlet rapidly becomes insignificant in comparison with dis- 
charges from the uncontrolled area below for channel cross 
sections progressively further away from the retarding dam. 
It is common practice to design the capacity of the low-stage 
inlet for values in the range of 5 to 25 cuft per second 
per square mile of drainage area (CSM). There is nothing 
sacred about this range of values. In a complete cost analy- 
sis, the effect of discharge through the low-stage inlet should 
be included in the analysis of channel cross section, grade, 
excavation and cost for the damage reaches in relation to 
estimated damages and justifiable benefits. Seldom should 
the discharge capacity of the low-stage inlet be less than 5 
CSM, and it might well exceed 25 CSM in specific cases. 


(c) The crest elevation of the high-stage inlet is estab- 
lished by routing a flood of a given frequency or required 
volume through the reservoir and the low-stage inlet. The 
maximum stage attained in the reservoir during passage of 
this flood is the minimum elevation of the crest of the 
high-stage inlet. 


(d) For most upstream retarding dams, the emergency 
spillway is a vegetated earth spillway. Its minimum crest 
elevation is established for any particular size of the prin- 
cipal spillway by routing the principal spillway hydrograph 
through the reservoir and the principal spillway. The maxi- 
mum elevation of the water surface in the reservoir attained 
during passage of this particular inflow hydrograph is the 
minimum elevation of the crest of the earth spillway. The 
principal spillway hydrograph is chosen so as to prevent 
flow in the emergency spillway for all storms below those of 
a certain frequency or magnitude. For example, if the prin- 
cipal spillway hydrograph truly represents a 2 percent 
chance flood, the emergency spillway will not be brought 
into operation on the average of more than twice in 100 
years. In the author’s judgment, this is as often as an earth 
spillway of a retarding dam should be brought into use. 


The maximum elevation of the water surface in the 
reservoir attained during the passage of the principal spill- 
way hydrograph will depend upon the discharge capacity 
of the principal spillway. If the capacity of the principal 
spillway is increased, the crest elevation of the emergency 
spillway is lowered and the volume of earth in the embank- 
ment is reduced. Thus a comparative cost study can be 
made in which the principal variables are the size of the 
principal spillway barrel and the cost of the structure. 


For retarding dams with earth spillways (not in rock) 
the difference in elevation between the crest of the emer- 
gency spillway and the top of the settled earth dam embank- 
ment usually varies between the relatively narrow limits of 
about 3.5 to 5.0 ft. The exact value is dependent primarily 
on the permissible velocity at the control section of the 
emergency spillway and the profile and length of the inlet 
channel of the emergency spillway. 


A comparative cost study is the only sound way of de- 
termining the particular size or capacity of the principal 
spillway which will accomplish the functional purpose of 
the structure at a minimum cost. It should be evident that, 
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without the use of a two-stage inlet, such a cost study would 
be impossible for it was by means of the two-stage inlet that 
we were able to vary the capacity of the principal spillway, 
one of the principal variables in the cost study. 


A two-stage inlet is not necessarily the correct solution 
to a particular problem but a cost analysis such as proposed 
above will determine whether or not it is the proper solution. 


In flood-retarding dams, a two-stage inlet can be of very 
real help in regulating the time required to dewater the 
flood pool. In some cases where single-stage inlets with low 
discharge capacity have been used, the time required to 
bring the water surface back to the normal pool after a 
storm has been too long. 


The result has been that succeeding storms have pro- 
duced flow through the emergency spillway much more fre- 
quently than would have been the case had a properly pro- 
portioned two-stage inlet been used. 

Another significant fact to be considered is that, for 
many watersheds where the damages are primarily agricul- 
tural in nature, as much as 85 to 95 percent of the poten- 
tial benefits can be achieved by controlling floods of 5 to 
10-year frequency or less. Seldom will it be economically 
sound in such circumstances to provide for a higher level 
of protection than for a 5 to 10-year frequency flood. This 
general conclusion is verified by years of drainage experi- 
ence. Control of a 5 to 10-year flood between the low and 
the high-stage inlets will provide the required regulation of 
the flow from the controlled area of the watershed without 
consideration of the lag time generated by the storage and 
low outflow rates associated with discharge through the 
low-stage inlet. 


2 The second principal use of the two-stage inlet is in 


connection with the design of retarding dams placed above 
channels that are unstable and eroding. The erosion may 
be in the form of bank erosion, gully degradation or head 
cutting (overfalls moving up the channel). In such cases 
where it is necessary to stabilize the channel either by vege- 
tation or structural control, a retarding dam or a multiple- 
purpose grade control and retarding dam located near the 
upstream end of the eroding channel can be very helpful. 
In this situation, a two-stage inlet may be particularly help- 
ful since it permits a major reduction in the peak rate of 
discharge to be carried by the channel for a major part of 
the total volume of flow which will pass the dam. This is 
particularly true where the channels are such that out-of- 
bank or flood plain flow seldom occurs. Regulation of the 
discharge through the low-stage inlet is a powerful tool in 
the control of velocity in the channel downstream. Many 
variations of this basic concept are possible. We still have 
much to learn about the use of this device, but its use for 
this purpose has demonstrated that it works. 


3 Another advantage of the two-stage inlet is that its 
use permits the safe use of a covered inlet such as illustrated 
in Fig. 3. This covered inlet and the associated trash guard 
layout is the most effective antivortex device and trash guard 
being used today for drop-inlet spillways. I strongly recom- 
mend its use with two-stage inlets. 

The two-stage inlet is a powerful tool when used wisely 
and with proper design. It is not a panacea. In my judg- 
ment, it has not been used enough. 
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One Way to Lower Tractor Power Costs: 


Operation at Optimum 


S. G. Huber and B. J. Lamp 


Member ASAE Member ASAE 


tor power costs. These can be achieved through better 
care and maintenance, proper selection, and optimum 
operation. 

Importance of proper maintenance has been recognized 
by farmers and others for many years. To guide operators, 
manufacturers and their representatives, farm magazines and 
agricultural agencies have made available considerable in- 
formation concerning recommended and adequate main- 
tenance practices. 

However, there is less information published concerning 
proper selection and optimum operation of tractors (1, 2, 3, 
4, 5, 6).* Nebraska tractor tests offer answers to many 
questions concerning performance of individual tractors at 
or near full-throttle governed speeds. However, perform- 
ance at less than full-throttle operation cannot be established 
from these tests. The need for tractor performance data at 
part-throttle speeds has become increasingly important in 
recent years as more powerful tractors with many forward 
speeds have become available. 

It is the purpose of this paper to report results of a 
study which provided information concerning efficiencies of 
tractors at various engine speeds and loads and to indicate 
how the data may be used for improved selection and opera- 
tion of tractors. 


| rapene are interested in finding ways to reduce trac- 


PROCEDURES 
Five gasoline and three diesel tractors were tested on a 
traction dynamometer under full and part-throttle conditions 
of operation. The gasoline tractors ranged in size from 24 
to 50 hp; the diesels, 29 to 44 hp. Prior to testing, adjust- 
ments were made according to manufacturers’ specifications. 
Carburetors were adjusted to conform with settings used in 


Nebraska Test C. 


Paper presented at the Winter Meeting of the American Society 
of Agricultural Engineers at Chicago, Ill., December 1959, on a 
program arranged by the Power and Machinery Division. 

The authors — S. G. HuBER and B. J. LAMP — are, respectively, 
associate professor and extension agricultural engineer, and associate 
professor of agricultural engineering, Ohio State University, 
Columbus. 

*Numbers in parentheses refer to the appended references. 
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Fig. 1 The effect of engine speed and load on brake 
thermal efficiency — 24-hp gasoline tractor 


Engine Speeds 


Tractors were positioned with their rear wheels setting 
on and driving four-foot diameter drums directly connected 
to an electric dynamometer. Tractors were anchored to the 
floor through their drawbars. 
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Fig. 2 The effect of engine load and speed on brake 
thermal efficiency — 50-hp gasoline tractor 
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Fig.3 The effect of engine speed and load on brake 
thermal efficiency — 34-hp diesel tractor 
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Fig. 4 The effect of engine speed and load on brake 
thermal efficiency — 44-hp diesel tractor 
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Fig. 5 The effect of optimum hand-throttle setting on brake 
thermal efficiency — 24-hp gasoline tractor 


The load on each tractor was varied from zero to values 
reaching maximum power at full load and at least three 
part throttle positions of the hand throttle. Governors were 
operative at each hand-throttle position. Horsepower deliv- 
ered to dynamometer, fuel consumption, and slippage data 
were recorded for all tests. 

Horsepower loss through the transmission and tires was 
measured by motoring with the dynamometer. Engine brake 
horsepower was the sum of horsepower observed at the 
dynamometer and horsepower loss in transmission. 


Brake thermal efficiencies were calculated on a heat 
content per pound of 20,500 and 19,700 btu for gasoline 
and diesel fuels, respectively. 


RESULTS 

Effect of Engine Speed and Load on Efficiency 

Typical thermal efficiencies are shown in Figs. 1 through 
4 at various conditions of speed and load for two gasoline 
and two diesel tractors. From these figures, it is apparent 
that 

(a) At constant engine speed, efficiency increases with 

increasing horsepower (torque) 


(b) At constant horsepower, efficiency increases with 
reducing engine speed. 


The effect of engine speed on thermal efficiency is pre- 
sented in Figs. 5 through 12. Curves labeled “hand throttle, 
wide open’ indicate the relationship between power and 
thermal efficiency at open throttle, governed speed. Curves 
marked “optimum hand-throttle setting’ present the maxi- 
mum efficiency obtainable through reducing engine speed. 
Numbers on the “‘optimum hand-throttle setting’ curves 
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Fig. 6 The effect of optimum hand-throttle setting on brake 
thermal efficiency — 28-hp gasoline tractor 
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Fig. 7 The effect of optimum hand-throttle setting on brake 
thermal efficiency — 35-hp gasoline tractor 


indicate the percent engine speed is at that point of rated 
engine speed. 

Best efficiency at full-throttle governed speed occurred at 
90 to 100 percent of maximum power. Frequently, how- 
ever, a greater efficiency was obtained at reduced engine 
speeds (Figs. 7, 10 and 11). By reducing engine speed, 
it was possible to obtain efficiencies equal to that obtained 
at maximum power at outputs down to one-half of maxi- 
mum power. 
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Fig. 9 The effect of optimum hand-throttle setting on brake 
thermal efficiency — 50-hp gasoline tractor 
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Fig. 10 The effect of optimum hand-throttle setting on brake 
thermal efficiency — 29-hp diesel tractor 
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Fig. 12 The effect of optimum hand-throttle setting on brake 
thermal efficiency — 44-hp diesel tractor 


Effect of Fuel Type on Thermal! Efficiency 

Diesels generally had higher thermal efficiencies than 
gasoline tractors. Ranges were 21.9 to 25.0 percent, and 
23.9 to 29.6 percent for gasoline and diesel tractors, respec- 
tively, at maximum power. 

Diesel tractors showed less improvement in thermal 
efficiency at reduced-throttle, optimum engine-speed settings 
than gasoline tractors. Nevertheless, part-throttle diesel 
efficiencies were higher than those of gasoline tractors. 


Effect of Tractor Size on Thermal Efficiency 

In these tests there was found to be no consistent rela- 
tionship between tractor size and thermal efficiency. The 
smallest gasoline tractor yielded the highest thermal eff- 
ciency of gasoline tractors. The intermediate-sized diesel 
was more efficient than the larger and the smaller diesels. 

Smaller tractors generally exhibited a greater improve- 
ment in brake thermal efficiency than larger tractors did 
when operated at part-throttle loading. This gain was more 
pronounced at lighter loads. 


DISCUSSION OF RESULTS 

Thermal efficiency is the product of the following effi- 
ciencies: combustion efficiency (or efficiency of converting 
the potential energy of the fuel into heat), conversion effi- 
ciency (the conversion of the heat into indicated work at the 
piston), and mechanical efficiency (percent of indicated 
work delivered to the clutch). 

If the same horsepower is to be developed as engine 
speed is reduced, torque must be increased. This will result 
from the governor opening the carburetor butterfly or the 
fuel injector. For gasoline engines, higher compression and 
reduced intake work will result. Both improve conversion 
efficiency. 
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The combustion efficiency probably remains about the 
same in both diesel and gasoline engines. 

Mechanical efficiency will be improved in both because 
engine friction decreases with reduced engine speed. Since 
conversion efficiency should not be greatly changed with the 
diesels, gains in thermal efficiencies should be greater with 
gasoline engines as results indicated. 

If speed remains constant and horsepower is increased 
by increasing torque, the gain in thermal efficiency results 
largely through improved mechanical efficiency. Mechanical 
efficiency improves because the loss through friction becomes 
a smaller percentage of total indicated work. Conversion 
efficiency improvement in the gasoline engine also contrib- 
utes to improved efficiency. 


APPLICATION OF RESULTS 
Fuel consumption at various horsepower levels at wide 
open and optimum settings of hand throttle are shown in 
Table 1 for four tractors. The actual savings resulting to 
a farmer would depend on his ability to select optimum 
speed. Few farmers would be able to gain the savings 
shown, since these are the maximum possible. 


TABLE 1. FUEL CONSUMPTION AT VARIOUS HORSE- 
POWER LEVELS WITH WIDE-OPEN AND OPTIMUM 
SETTINGS OF HAND THROTTLE 


Load _ Gallons of fuel per hour 
horse- 24 hp gasoline _50 hp gasoline | 34 hp diesel cx 44 hp diesel 4 
power Optimum Wide Optimum Wide Optimum Wide Optimum Wide 
5 0.68 0.92 — — 0.35 0.68 —- — 
10 0.92 1.19 1.07 1.56 0.54 0.95 0.98 1.36 
15 1.25 £52 1.38 1.93 0.80 1.18 1.21 1.64 
20 1.62 1.74 1.81 2.20 1.14 LST 1.61 1.94 
30 — — 2.59 2.95 4.78 1.83 2.16 2.41 
40 —_ — 3.35 2.45 — — 2.83 2.83 


A hypothetical tractor work life was selected based on a 
total life of 12,000 hr. Total fuel savings over the life of 
four tractors was calculated for optimum and wide-open 
throttle settings. Fuel savings varied from 9.9 to 31.4 
percent (Table 2). 

Tables 1 and 2 can be used to establish the effect of 
tractor fuel; tractor size, and method of operation upon fuel 
consumption. 


TABLE 2. FUEL SAVINGS BY USING OPTIMUM RATHER 
THAN WIDE-OPEN SETTINGS OF HAND THROTTLE OVER 
A 12,000-HR WORK LIFE 


Fuel Savings 


Tractor Gallons Percent 
24 hp gasoline* 2760 16.3 
34 hp diesel* 4170 31.4 
50 hp gasolinet 3790 11.7 
44 hp diesel? 2700 9.9 


*Work load — 1,000 hr, 5 hp; 4,000hr, 10 hp; 4,000 hr, 15 hp; 3,000 
hr, 20 hp. 


+Work load — 1,000 hr, 10 hp; 4,000 hr, 20 hp; 4,000 hr, 30 hp; 3,000 
hr, 40 hp. 
CONCLUSIONS AND SUMMARY 
The following conclusions may be reached from the 
study reported in this paper: 
(a) Major gains are possible in engine thermal efficien- 
cies by selecting optimum engine speeds 
(Continued on page 519) 
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Bulk Curing of Bright Leaf Tobacco 


A curing operation compatible with mechanization 


W. H. Johnson, W. H. Henson, Jr., F. J. Hassler, and R. W. Watkins 


Member ASAE 


PROBLEM inherent to the conventional methods of 
A tobacco production is the great amount of hand labor 

required. Some mechanization has been achieved, 
particularly in cultural operations, but approximately 420 
man-hours per acre are still necessary in tobacco production, 
according to the agricultural economics department of North 
Carolina State College. This is based on a tobacco allotment 
of 4 to 5 acres and a yield of 1800 lb per acre. Approxi- 
mately three-fourths of the total labor is required in the 
harvesting and processing operations. 

Present mechanical harvesters have not been successful 
in the solution of this problem. It is true that a measure of 
convenience has been introduced, such as conveying the field 
workers, and that the number of leaf handlings has been 
slightly reduced. According toChumney and Toussaint (1) *, 
labor reduction in machine harvesting comes about largely 
through the elimination of a single harvesting operation — 
handing. However, all other essential operations (priming 
and looping) are retained. Progress notwithstanding, high 
labor requirements still exist. Furthermore, it is recognized 
that individual leaf-handling operations, essential for the 
conventional curing method, are the bottlenecks to the de- 
velopment of mechanical complements for eliminating hand 
labor in harvesting and processing. These operations, how- 
ever, because of their complexity in terms of requirements 
for selectivity, orientation, and timing, present a real chal- 
lenge to practical mechanization. 

Systems engineering, which is concerned with over-all 
processes, involves application of new operational tech- 
niques with maximum efficiency. Since the inherent difh- 
culties to advancing tobacco mechanization reside with the 
conventional curing method, past research at North Caro- 
lina State College has been directed towards the develop- 
ment of a curing operation which would be more com- 
patible with over-all mechanization. Results suggested the 
possibility of curing packed leaves, and by this approach 
eliminating the requirement for stringing leaves on a stick. 
Based on this conclusion, research and development have 
been initiated to test the feasibility of a curing method 
referred to as ‘bulk curing.” 
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REVIEW OF LITERATURE 

The development of the bulk-curing process, radically 
different from the conventional as described by Brown and 
Weldon (2), was a gradual evolution based upon accu- 
mulated observations and measurements of a fundamental 
nature. Studies by Hassler (3,4) provided limits for en- 
vironmental control and information helpful to proper 
yellowing of leaf tissue. Using a thermocouple inserted 
between the layers of leaf tissue, he studied the phenom- 
enon of color change as influenced by temperature, drying 
rate, and leaf moisture content. Concerning browning re- 
action he stated: “The rate of browning (sponging) was 
found imperceptible below 110 F, but the reaction speeds 
up with increasing temperature, becoming sufficiently rapid 
at 135 F to produce total discoloration within six minutes. 
Thermal killing of the enzyme system that produces the 
browning reaction was obtained within one second at 
212 F.” These tests showed the necessity of maintaining 
leaf temperatures consistent with requisite biochemical 
changes and moisture content in order to produce a satis- 
factory cure. Drying of the leaf to 75 to 80 percent of its 
initial moisture content was also found desirable for hasten- 
ing the green to yellow color change. 

The impetus for curing in the bulk led to detailed 
studies on bulk yellowing by Henson et a/ (5) who investi- 
gated the conditions existing in ventilated and non-venti- 
lated bulks of tobacco and evaluated the influence of these 
conditions on certain chemical and physical properties of 
the cured leaf. In the non-ventilated bulks, temperatures 
increased almost linearly with time for 35 to 51 hr after 
the leaves were bulked and reached peaks of 125 to 129 F. 
Almost two-thirds of the tobacco was damaged by these 
high bulk temperatures which resulted from heat of respira- 
tion. Ventilation of bulks with air velocities of 25 fpm 
prevented temperature damage and resulted in yellowed 
tobacco having good color and physical appearance. Chem- 
ical analyses showed that bulk yellowing could be accom- 
plished without appreciable reduction of total and reducing- 
sugar contents, provided forced air was employed to pre- 
vent temperature damage. 

Johnson et al (6) studied the edge effects which re- 
sulted from shredding tobacco during the green stage. 
Results illustrated that edge effects from shredding green 
tissues were negligible when the tobacco was yellowed in 
a low-drying environment of 96 percent relative humidity. 
However, drying conditions of 82 percent relative humidity 
during yellowing amplified edge effects by producing pre- 
mature arrestation of certain biochemical reactions along 
the cut edges. Under properly controlled temperature and 
humidity conditions, shredded tissue was predicted to yel- 
low to good color in a bulk with negligible edge effects. 

A further study by Johnson e¢ al (7) showed that bruis- 
ing adversely affected both appearance and sugar levels of 


511 


Sc eee rk ead ae ~ oa an So haa eee “8 rr oe a Dy oe +) 9 eee er a a 0 ee oie ie t + es 1 
ee, 1 irae ma Ae acca “oe ae PS Sal EL Se aaah fot Side eae pe by Shi. eae arc B Gage: Chai See, a 
ag en a ; ae Ses © Sopa Ere i ae Ry i hea ee a ae Eis Fatale OR ge g 
(ee - 7) si oo Beet br Papers |p. 6. ey oe a Seeet! Pee)” 2 eas AS Seta ae a SS = 2 ey i 
Ot ne <F Poe | ee hath Sei ene: RA ee ee Fae: ah it oe ame 
seit ee eee RR i ied Te ots Pe ae a ee ee ee ee ae al? fata 2) aa aa, els fale es 
a Saal oe = pln ae Pp SAS 8 See ee oe Retry i. = 
S52 Qe oo: 4 4 SARE: SOE Pe J coe ek Se a: egies yet hg i des at oy 
te Rie ee te es ee Sees eer CAE ee: SEES eee lS Een naam Te SU Re . E 2 : : ban r , 
eS a ee ee ee . 
a Meats 
ree ai 
Me dt 
mot 
+ eal 
hi : 
ie enlearaae r 
We hee 
as 
eee 
a wees ay 
ae a 
Mas ae 
Be Se 
oe 
ane 3 
. 
ne 
BOs 
ey _ 
acre ae a 
ee oe 
ae | | a 
ene 
BS ae 
Poe 
5 ae x 
Aue = 
3 
ae 
| tes! 
iP Pe 
Bites 
Pes, 
Bees 
eis aed 
ies 
ae 
pes 
rc 
cena 
eee e 
bY ae ee 
yee 
Se 
of 
re. 7 
ex Aucien’ 
ms: see 
a Se 
‘ noe een 44 
mes oe 
By cae 
ao 
ea 
ee 
eee Sa 
i hee 
# taal aa ier 
eee 
Da siiles 
a 
eB rid 
to Mea. ge 
a eae anee 
‘ta seee 
eh ae Sree 
TC ares 
Saee 
ena Mase, 
heed 
re 
A pe 
go Skee oe 
qs ong ee 
me tn Pay 
Ph beaters 
Yoda rtae | 
ei ae: 
Ree 
Apne Wy 
MMibeseg A: 
Rees 
PS a 
age 
ae 
ee i 
Lao 
eek ts : 
OG: | 
Pes 
eon a) 
ae 
eeaen 
GS Se as 
we oe 
7: 
1a eee 
ee: 
a. eae 
hh ie 
eee 
ie 
et 3 
ip) 
tte) ae 
ee : 
aoe: ee 
* od ee: 
ia 
see 5 Sa 
A ae 
eee 
i M Pe gi 4 
Gin 3B 
eee 
Peo ae 
px Maheh ie Fes | 
ey mg 
see Se = 
i Pore 2S 
Sa oo ee 
ee ea ae ee ee Bawa ye sg BR Si sigs ee i ” m a ; ? 
si ae EN Sern le ae a tg : fey: RM Hens: i We a Ee Pe Po = ay 
So SEPA a ee, et 7 a ale ae “| Dons ere fe) a en ) — ete Sea ae = = > ia 


Sh 5 Ys chs 


ee 


Poa tt sas AF 


Bulk Curing 


green tobacco tissue. Bruising of green tobacco tissue pre- 
vented normal chlorophyll disappearance and impeded the 
conversion of starches to sugars which normally occurs dur- 
ing yellowing. Thesé results showed that, in order to main- 
tain a quality product, non-bruising methods of handling 
must be used in the development of new approaches in 
mechanizing harvesting and curing operations. 


Tobacco 


EXPERIMENTAL 
Laboratory Investigations, 1956 
During 1956, laboratory studies were conducted to fur- 
ther evaluate the potentialities of bulk curing. Objectives 
for the experiment were: 
(a) To make chemical and physical evaluations of both 


intact and shredded bulk-cured tobacco in comparison with 
conventionally cured tobacco, and 


(+) To make measurements pertinent to the design and 
construction of equipment for bulk curing. 


Three bulk-curing chambers of the design shown in 
Fig. 1 were constructed for the initial tests of 1956. 
chamber consisted of a centrifugal fan, 
and a cylindrical section. 


Each 
a conical section, 
A metal mesh screen located 
between the cylindrical and conical sections provided sup- 
port for approximately 200 Ib of uncured intact tobacco. 
This particular design was selected because it was considered 
that a circular chamber would provide uniform air distri- 
bution with simplicity of design. Heat was furnished by a 
jet-type gas burner which was fired directly into the fan. 
The temperature within the conical section was thermo- 
statically controlled by an on-off valve in the gas line, 
actuated by a sensing bulb located within the cone. A 
multiple-point temperature recorder registered the tempera- 
tures of thermocouples located in the air inlet and in the 
bulk. Air volume rates were determined by measurements 
with pitot tubes positioned beneath the tobacco. 


Six tests were conducted throughout the harvesting sea- 
son in which both intact leaves and leaf material shredded 
in ¥-in. strips were cured in cylindrical chambers, while 
check samples were cured conventionally for comparison. 
In loading intact tobacco, the chambers were tilted and the 
tobacco was placed uniformly by the handful into the cham- 
bers, keeping the butts oriented in the same direction. 


Shredded material was uniformly placed into the chambers 
by hand to a depth of 15 to 17 in. above the screen. 


Schedules for the initial bulk-curing tests differed 
markedly from the conventional curing schedules. In con- 
ventional curing, yellowing was accomplished in a 90 to 
100 F environment. After yellowing, the temperatures were 
increased gradually to 130 to 140 F to “‘set” the color and 
to dry the leaf, then raised gradually to 170 F to finish 
drying the leaf and midrib. With bulk curing, however, 
no external heat was used during yellowing. Exothermic 
reactions of respiration caused bulk temperatures to grad- 
ually increase; therefore, it was necessary to aerate the bulks 
in order to maintain bulk temperatures below 100 F. Aera- 
tion was accomplished by using a liquid-filled sensing bulb 
which actuated an on-off microswitch in the fan circuit 
whenever the bulk temperature exceeded 100 F. After yel- 
lowing, two temperatures were used for drying the tobacco 
— 130F for 8 to 15 hr and 170 F until the leaf was com- 
pletely dry. 


Observations during the initial tests showed many 
aspects of bulk curing that needed improvement. The ir- 


regular air flow and temperature schedules during bulk 
yellowing gave a non-uniform yellowing environment; also, 
the rapid temperature increases appeared to produce dis- 
coloration. It was observed that a limited amount of drying 
during yellowing would be desirable for preventing surface- 
moisture accumulation within the tightly bulked tobacco and 
also for promoting more favorable yellowing conditions. 
More uniform air distribution was obtained when the leaves 
were supported with the butts upward and with air flow 
from the tip end to the butt end. Furthermore, this gave 
the advantage of drying in the same direction as yellowing, 
i.e., from tips to butts. Non-uniform air distribution, 
which resulted in uneven drying and lowered quality, was 
considered to be a major problem to the advancement of 
bulk curing. Since uniformity of air distribution depends 
directly on bulk uniformity, the non-uniform loading 
method employed caused air channeling through less dense 
sections of the bulk. Tightly packed sections, which dried 
last, were consequently damaged by high bulk temperatures. 
Comparisons of energy efficiencies showed that bulk curing 
using forced convection was only one-third as efficient as 
conventional curing, since a large amount of sensible heat 
was discharged from the bulk chambers. 


Fig. 1 Apparatus for the initial experiments on bulk curing + Fig. 2 Climatic chamber used in the laboratory testing of bulk curing 
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Physical evaluations of the cured tobacco showed no 
apparent differences in color among samples of tobacco that 
were conventionally cured, shredded bulk cured, and in- 
tact bulk cured (from less dense sections of the bulk). 
However, the bulk intact tobacco exhibited a flat, unnatural 
appearance while shredded tobacco had an abnormal and 
undesirable aroma. 


Laboratory Investigations, 1957 


From the above observations, the additional objectives 
were added to the following 1957 experiment: 

(a) To make improvements in the loading techniques 
and equipment which would simplify the process and con- 
tribute to curing a more acceptable and higher quality 
product. 

(4) To improve the curing schedule and develop tech- 
niques of recirculation for improving process efficiency. 

Six climatic chambers of the type shown in Fig. 2 were 
used to provide a controlled environment and to accommo- 
date an improved loading technique. Electronic tempera- 
ture controls maintained conditions within 1 F, while air- 
flow and recirculation dampers allowed any desired air 
movement. A steam supply to the chambers provided a 
positive method for maintaining high humidities during yel- 
lowing as well as for conditioning the tobacco after curing. 

An improved loading method contributed to faster, 
easier bulking, and allowed much greater uniformity in 
packing of tobacco within racks. The loading rack con- 
sisted of two wooden members constructed of 2 x 4 x 48-in. 
material. One member had a series of %-in. metal rods 
spaced at 6-in. intervals along the rack to provide support 
for the tobacco. In principle, a side member of the loading 
rack, without the rods, was placed in the bottom of a load- 
ing form which was similar to a box with an open top and 
front. After tobacco had been placed to a given height in 
the form (by the armful or handful), a second side member 
of the loading rack was connected to the first side member, 
thereby clamping the tobacco in a rectangular shape, 16 by 
48 in., and at the same time piercing the tobacco with the 
rods. A filled rack of tobacco is shown in the chamber of 
Fig. 2. Each chamber held two racks of intact tobacco 
(160 Ib) or one metal basket of shredded tobacco (100 Ib). 

Six tests were conducted throughout the harvesting sea- 
son in which bulk tobacco was cured with three replications 
in climatic chambers, while check samples were cured con- 
ventionally for comparison. Temperature schedules for bulk 
curing followed closely those for conventional curing. Air- 
flow and recirculation schedules for bulk curing were de- 
signed to improve the efficiency. 

As a result of these modifications in equipment and 
improvements in the controls, noticeable improvements were 
recognized in the quality of cured intact tobacco. Visual 
observations showed no apparent color differences between 
tobacco cured in the bulk and that cured conventionally. 
The appearance of tobacco cured in the bulk was greatly 
improved over that cured in 1956, and much of the objec- 
tionable flat appearance was overcome by adequately con- 
ditioning the tobacco after curing. Shredded tobacco, how- 
ever, still continued to exhibit an undesirable aroma. As a 
consequence of the improved loading technique, uniform 
air distribution and even drying resulted, thus maintaining 
quality by proper drying. In addition to upgrading quality, 
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TABLE 1. RESULTS OF CHEMICAL ANALYSES FOR 
LABORATORY BULK CURING, 1956-57* 


Total Sugar Percentage 1956 1957 
Conventionally cured . = &. ae 28.77 
Intact bulk cured — _ i a: 28.45 
Shredded bulk cured . . . 3 . = 29.044 24.44+ 

Reducing Sugar Percentage 
Conventionally cured wT ®. a Se 23.53 
Intact bulk cured Sot few: oa >. 23.30 
Shredded bulk cured . 21.85+ 18.84+ 

Nicotine Percentage 
Conventionally cured 2) eer 2.04 3.43 
Intact bulk cured tN Aa) bak 1.93 3.55 
Shredded bulk cured gay 2 8 1.70+ 2.84 


*Analyses performed by North Carolina State College Tobacco Labora- 
tory — 1956 analyses, average of 12 samples 
1957 analyses, average of 18 samples 
+F test exceeds the tabular F at the 1 percent level of significance. 


fuel efficiencies for bulk curing surpassed conventional cur- 
ing as a result of proper recirculation of air. 

Results of sugar and nicotine assays by the North Caro- 
lina State College tobacco laboratory on representative sam- 
ples of tobacco from 1956 to 1957 tests are shown in Table 
1. In every case, shredded tobacco had lower contents of 
sugar and nicotine while intact, bulk-cured leaf did not 
differ significantly from normally cured leaf. Chemical 
evaluations by several tobacco companies agreed closely with 
the results of Table 1. Moreover, shredded tobacco had 
significantly smaller contents of total alkaloid and petroleum 
ether extract but larger ash content and specific volume. 
Although the importance of each chemical component is 
uncertain these significant differences were considered un- 
desirable. 

Smok:ng tests were conducted by several tobacco com- 
panies on tobacco samples from the 1956 and 1957 curing 
experiments. Consistently the results showed that bulk- 
cured leaf was similar in smoking characteristics to that 
cured by the conventional method. Shredded tobacco, how- 
ever, produced an undesirable smoke which lacked flavor 
and had an acrid aroma. 

Results obtained in bulk curing of intact leaf, from the 
standpoint of operation and quality of cure, suggested the 
initiation of the development of a practical bulk-curing 
system. On the other hand, negative results in bulk curing 
of shredded tobacco suggested more fundamental research 
to find ways of improving its curability. 


Pilot Operation, 1958 

An applied study in bulk curing of intact leaf was con- 
ducted, in which laboratory findings and techniques were 
extended to encompass a pilot operation, intermediate be- 
tween laboratory and field operations. The design and oper- 
ation of this curing system were concerned with simplifying 
the loading and unloading of racks of tobacco, adopting air- 
flow and temperature schedules which enhance the quality 
of the cured product, and obtaining maximum operational 
efficiencies. 

Fig. 3 shows a schematic drawing of the curing system. 
It consisted essentially of a curing compartment for bulked 
tobacco, a thermostatically controlled heating furnace (in- 
directly gas fired), and a dampered duct for regulating the 
amount of air to be recirculated. To simplify the operation 
of loading the racks of bulked tobacco into the barn, the 
structure was designed so that two men standing on the 
floor of the barn could lift the racks of tobacco onto the 
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Bulk Curing Tobacco 


CHAMBER DIMENSIONS 
HEIGHT — 6'-6" 
WIDTH — 12'-0" 
DEPTH — 10-0" 


on —— 
Fig. 3 Schematic of pilot stage 
bulk-curing system 


GROUND 
ATION 


EXPERIMENTAL 


tiers. An essential feature of this system is the forced air 
movement. Hot air, forced up through the compartment 
floor and through the racks of tobacco at rates from 15 to 
30 fpm, promoted drying and prevented “scalding” of the 
tightly packed tobacco. 

The loading technique used in the preceding laboratory 
tests was improved to allow more rapid clamping of tobacco 


Fig. 4 Placement of leaves in the loading form for 
bulking into racks 
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Fig. 5 Front view of bulk-curing compartment which 
holds 28 racks of tobacco 


514 


MODEL OF BULK CURING CHAMBER 


into racks. As shown in Fig. 4, tobacco was placed uni- 
formly into the loading form by the handful. By having the 
form balanced on two pivot points, it was possible to place 
an approximately equal amount of tobacco in each rack — 
the right amount indicated by a slight tilting of the form. 
Each rack, 6 ft in length and 16 in. wide, held approxi- 
mately 120 Ib of uncured tobacco. Twenty -cight racks of 
tobacco, required for filling the 10 x 12 x 644-ft compart- 
ment (Fig. 5), equalled that normally placed on around 
330 sticks for conventional curing. The actual space re- 
quired for bulk tobacco was one-sixth of that required for 
conventionally strung tobacco. 

Six cures were conducted throughout the harvesting sea- 
son of 1958 for comparing bulk curing with conventional 
curing. During yellowing, the temperature was held be- 
tween 90 and 100 F with complete recirculation of the air. 
A temperature schedule similar to the conventional schedule 
was then followed (Fig. 6). Color was “set” during a 
gradual temperature rise to 130 to 140 F, then the tem- 
perature was advanced to 170F for stem drying. Relative 
humidities ranged from 80 to 90 percent during yellowing 
and as low as 10 to 20 percent during leaf and stem dry- 
ing. The damper setting for air recirculation was varied 
manually to obtain a drying environment consistent with 
the stage of curing. 

Although a curing system may be operationally success- 
ful, it is recognized that acceptability of the cured product 
must precede the introduction of the system for practical 
application. Results from the pilot operation of bulk curing 
showed only slight differences in quality between bulk and 
conventional cured leaf. Chemical and smoking evaluations 
performed by a cooperating tobacco company are shown in 
Table 2. Percentages of nicotine, nornicotine, reducing sug- 
ar, and total nitrogen agreed closely for bulk and conven- 
tional curing. Smoking evaluations rated bulk-cured tobacco 
as having low flavor (mild) and conventionally cured to- 
bacco as having low to medium flavor; both passed the 
flavor test as suitable for cigarettes. Samples of bulk-cured 
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DAYS OF CURE 


Fig. 6 Comparison of temperature-time schedules for bulk and 
conventionally cured tobacco (1958) 


and conventionally cured leaves from the entire season were 
also graded according to USDA marketing standards. Aver- 
age prices based on government grades were $58.70 per 
hundredweight for bulk-cured tobacco and $56.15 for con- 
ventionally cured tobacco. Representative samples of bulk- 
cured tobacco which were sold on the open market averaged 
$62, with a high of $70 per hundredweight. 


TABLE 2. COMPANY “A” EVALUATION OF BULK AND 
CONVENTIONALLY CURED TOBACCO (1958) 
Intact bulk cured 
(Primings 2-6) 


Conventionally cured _ 
(Primings 2-6) 


Percent nicotine . . . 2.65 2.59 
Percent nornicotine . . 0.10 0.14 
Percent reducing sugar « 5 15.62 
Percent total nitrogen . . 2.26 2.42 
Smoking evaluation Low flavor (mild) * Low to medium flavor* 


*Passed flavor test as suitable for cigarettes. 


Indications are that the bulking method saved both time 
and labor in the barning operations. It is estimated, because 
of the rapidity and ease of filling the racks and placing 
them in the curing compartment, that barning labor (after 
cropping) was reduced by three-fourths, as compared with 
conventional methods. This figure was arrived at by com- 
paring the total labor for stringing, handing, and loading a 
conventional barn with that required for bulking and load- 
ing an equivalent amount of tobacco for bulk curing. 


DISCUSSION 

Objectionable differences between the physical and 
chemical properties of shredded bulk-cured and convention- 
ally cured tobacco are evidently related to the biochemical 
transformations occurring during the yellowing phase of 
curing. Reduction of various chemical components sug- 
gests an accelerated metabolic rate. Possible losses of aro- 
matic oils or constituents through the cut edges could pos- 
sibly account for the ‘different’ aroma of the shredded 
tobacco. Then there is also the possibility that the curing 
environment adversely affected the chemical conversions of 
the leaf. Further research is necessary to determine whether 
tobacco can be cured in the shredded form to an acceptable 
state of quality. 

The first experiments in bulk curing of intact tobacco 
produced leaves which were decidedly flat or pressed out in 
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comparison with conventionally cured leaves. In later tests 
the appearance was greatly improved by adequately condi- 
tioning (ordering) the tobacco after curing; however, a 
detectable difference still remained. Bulk curing produces 
a somewhat flattened-out appearance because the leaves are 
held extended in the tight, compact bulks during curing. 
Conventionally cured leaves, which are strung loosely on 
sticks, are free to wrinkle and curl during the curing oper- 
ation. Because of the similar results obtained in the chem- 
ical and smoking tests for bulk and conventionally cured 
tobacco, the somewhat flattened-out appearance is considered 
to be incidental to its utility for cigarettes. 

Bulk curing of intact leaf has many possibilities for 
achieving marked advantages over the conventional curing 
method. The potential for producing a more uniform leaf 
is offered through automatic control of temperature and 
drying conditions. In addition to saving labor during barn- 
ing, ease of unloading tobacco from racks speeds up the 
preparation for marketing. Bulk tobacco requires only one- 
sixth the curing space required by conventionally strung 
sticks. This suggests cost savings for basic curing structures, 
as well as the possibility of designing curing systems to 
accommodate the individual farmer's acreage. Fire hazard 
is virtually eliminated since the heating plant is exterior to 
the curing compartment. During 1958, fuel efficiencies were 
equivalent to conventional curing, although the damper for 
recirculating air was manually controlled. Therefore, a com- 
pact system for bulk curing, well insulated and automatically 
controlled, could surpass the conventional barn in efficiency. 
The curing system also lends itself to the use of a heat 
exchanger for recovering the heat normally lost through 
conventional barn ventilators. 


SUMMARY 


This paper describes the research and development of a 
curing operation which is more compatible with mechan- 
ization of bright-leaf tobacco than conventional curing. The 
feasibility of bulk curing was well established by laboratory 
studies during 1955-57. 

During 1958 an applied study in bulk curing of intact 
leaf was conducted in which laboratory techniques and find- 
ings were extended to encompass a pilot operation, inter- 
mediate between laboratory and field operations. The cur- 
ing system was designed for simplicity of loading and un- 
loading racks of bulked tobacco, regulation of air flow and 
temperature schedules which enhance the quality of the 
cured product, and maximum operational efficiency. 

Results of curing in the pilot operation show a possi- 
bility for acceptance of bulk-cured tobacco by the tobacco 
industry. Chemical results showed no significant differences 
between bulk (intact) and conventionally cured tobacco. 
Smoking tests rated bulk-cured tobacco as suitable for ciga- 
rettes. Representative samples of the bulk-cured leaf aver- 
aged $62 per cwt on the open market, with a high of $70 
per cwt. Possibilities for achieving advantages over the con- 
ventional curing method are discussed. 

The described engineering advancements in bulk curing 
are presently well adapted for conventional harvesting, but 
there is also the important possibility of integrating mechan- 
ical harvesting with bulk curing. Since many requirements 
for leaf selectivity and orientation in the barning operations 
are eliminated by bulk curing, this method offers simplifica- 

(Continued on page 517) 
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INSTRUMENT NEWS 


Method of Obtaining 


of Piezometric Heads 


W. C. Bianchi and Rhys Tovey 


Assoc. Member ASAE 


ATER-STAGE recorders are widely used in drain- 

age studies to obtain information on the contrib- 

uting water sources in areas of high water-table 
conditions. The time correlation of head fluctuations of a 
potential water source with fluctuations in the water table 
allows conclusions to be drawn regarding the nature and 
magnitude of the contribution of the water source to the 
poor drainage of an area. When the duration of the head 
change is too short to be measured by frequent reading of 
piezometers, the detection can be made only from continuous 
records. 

The method of recorder placement outlined in this paper 
was developed in an area subject to high artesian leakage 
from an aquifer 7 to 16 ft below the ground surface. The 
Truckee River was established as the main source of re- 
charge to this aquifer by correlating the occurrence of river- 
stage changes with stage records from recorders mounted on 
6-in. unperforated casings augered down to the top of the 
aquifer. When attempting to determine the areal extent of 
the aquifer by time correlation of the occurrence of head 


An Instrument News Contribution. Articles on agricultural ap- 
plications of instruments and controls and related problems are 
invited by the ASAE Committee on Instrumentation and Controls, 
and should be submitted direct to Karl H. Norris, instrument news 
editor, 105A South Wing, Administration Bldg., Plant Industry 
Station, Beltsville, Md. 

The authors — W. C. BIANCHI and RHys Tovey — are, respec- 
tively, assistant research soil physicist, department of soils and 
plant nutrition, University of Nevada, and agricultural engineer, soil 
and water conservation research division (ARS), USDA, Reno, Nev. 

Acknowledgment: The assistance of Leslie L. Ede, soils student, 
University of Nevada, in helping to develop the method discussed 
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Fig. 2 Comparison of concurrent charts from a piezometer-recorder 

(curve 2) with a well installation-recorder (curve 1) showing the 

effectiveness of the piezometer-recorder in separating the head 
changes in the aquifer from water-table effects 
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Continuous Measurements 


in Shallow Artesian Aquifers 


4=WATER STAGE RECORDER 


<6"-D 26 GA. PIPE 
SOIL SURFACE 


<3/8"x 6" NIPPLE 
= 38" COUPLING 


-3/8" PIEZOMETER 


AS SBQUIFER 2:2 0M ate oF ee 


Fig. 1 Diagram of piezometer-recorder installation 


changes from several locations, it was observed that good 
correlation was evident only after the irrigation and growing 
season had ended. The passage of water between the casing 
and the sides of the auger hole allows fluctuations in the 
water table, due to irrigation and evapotranspiration of the 
crop, to be transmitted to the float of the recorder. This 
effect was, in most cases, sufficient to mask any fluctuations 
of pressure in the artesian aquifer itself. The basic aim of 
this method, therefore, is to separate the water-table effects 
from those of the artesian aquifer by achieving a water 
seal between the two. 


Method 

The following materials are required: 

1 Sufficient %-in. pipe to reach the desired depth in the 
profile and a rivet to place in the end of the line to prevent 
the entry of soil into the pipe as it is driven 

2 A length of water-tight, 6-in., 26-gauge galvanized 
pipe, with one end sealed by a 20-gauge plate in which has 
been centered a ¥-in. coupling with a 6-in. nipple on the 
inner side, thus forming a sediment trap(Fig.1). The 
6-in. pipe should be of sufficient length to allow for the 
expected range in displacement of the recorder float and an 
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Fig. 3 Comparison of current charts from a piezometer-recorder 
(curve 2) and a well installation-recorder (curve 1) showing the 
effects of leakage from the aquifer on the two types of installations 
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additional 3 to 4 ft above ground for mounting the recorder 
and to allow for the travel of the float counterweight. 

The following equipment is required: 

1 A piezometer-driving hammer 

2 A 6-in. closed-type posthole auger which has been 
modified to allow the passage of a %-in. pipe up through 
the blades, shaft (%4-in. pipe), and cross fitting at the 
handle 

3 A wire or rod of sufficient length to remove the rivet 
from the piezometer after it is driven 

4 A small hand or gas-operated pump and a length of 
*i6-in. Saran plastic tubing for flushing the piezometer 

5 A water-stage recorder with float and platform for 
mounting on the 6-in. pipe. 


Preparation 

A previous knowledge of the seasonal-head variation is 
necessary in order to place the bottom of the 6-in. pipe deep 
enough in the profile to allow for the maximum-expected 
distance to the hydrostatic water level. The depth to which 
the piezometer is to be driven or the depth to the artesian 
aquifer must be determined prior to its placement. It is 
best to pick a location in the vicinity of an existing piezom- 
eter cluster so that these measurements can be made. The 
¥-in. pipe is then cut and threaded in such a manner as to 
allow the removal of the top section down to the depth at 
which the bottom of the 6-in. pipe is to be placed. All 
joints are tightened as the piezometer is driven, except the 
one at the point where the 6-in. pipe is to be attached. It is 
also desirable to place a length of ¥%-in. pipe on the nipple 
inside the 6-in. pipe to prevent the movement of material 
into the larger pipe when it is placed in the auger hole. 
Placement Procedure 

The plugged piezometer is driven to the desired depth, 
care being taken that the joint to be removed later is loose. 
The rivet is forced from the lower end of the piezometer 
with the wire or rod, and the upper end is plugged. The 
posthole auger is placed on the piezometer and a hole 
augered out around the %-in. pipe to a depth of 6 to 8 in. 
below the point where the 6-in. pipe is to be attached. The 
upper section of %-in. pipe is then removed and replaced 
with the 6-in. pipe. The 6-in. pipe can be filled with water 
to aid in lowering it into place. The piezometer is flushed 
out at this stage. This can be done by running the Saran 
tubing down the piezometer and pumping water through it. 
The %-in. pipe in the center of the 6-in. pipe is removed 
and the stage recorder set in place. 


Results 

The effectiveness of this type of installation in separat- 
ing water-table effects from head changes in an aquifer is 
shown in Fig. 2. Curve 1 is a week's record from a recorder 
on a cased well, augered down to the aquifer. An adjacent 
field was irrigated the preceding week, and the daily drop in 
the water table due to evapotranspiration is evident. Curve 
2 is the chart for the same week from a piezometer setup 
900 ft distant and in the same gravel. The steady upward 
leakage from the aquifer after the vegetation was killed by 
frost is shown in Fig. 3, curve 1. The head in the aquifer, 
however, is constant for the same period (Fig. 3, curve 2). 

The sensitivity of these installations is shown in Fig. 4, 
which is a record taken during the period when an experi- 
mental drainage well in the gravel was pumped. The 
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Fig. 4 Piezometer fluctuations during a pumping test indicating the 
sensitivity of the piezometer-recorder installations 


three sharp peaks are due to periods during which the gas- 
driven pump was stopped to check the oil level. 


Discussion 

The effective separation of water-table and aquifer fluc- 
tuations is completely dependent upon the water seal that is 
obtained by driving the piezometer through the restrain- 
ing layer. 

The depth to which the piezometer can be driven will be 
the limiting depth of measurement. In most areas where up- 
ward artesian leakage leads to drainage difficulties, the head 
in the aquifer will be in the vicinity of the water table so 
that the depth of placement of the 6-in. pipe will seldom be 
greater than six feet. 

Due to the finite volume of water required to cause a 
displacement in the float, the sensitivity of the installation is 
dependent upon the permeability of the material in which 
the end of the piezometer is located. The presence of sand 
in the piezometer will also lower the sensitivity. The record- 
er’s sensitivity is dependent upon the cross-sectional area of 
the float. The float, therefore, should be as large as possible 
while still allowing for clearance in the 6-in. pipe. A one- 
pound coffee can makes a good sized float. 


. . . Bulk Curing Tobacco 


(Continued from page 515) 


tions in the total mechanization of the harvesting and cur- 
ing Operations. 
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. . . Human Energy 
(Continued from page 505) 


Ml woRK ENERGY BY SUBJECT 
GB WORK ENERGY, AVERAGE 
MME STANDING ENERGY 


# a 
SUBJECTS 
Fig. 10 Energy expenditure per 100/b of material in shaking 


straw, based on body-surface area. (Average of ten tests for 
each subject) 


ENERGY, CAL./SQ.M.-IOOLB. STRAW 


tween energy expenditures on the two types of floors are 
significant at the 99 percent level for all activities. The 
greatest difference between means was for carrying 65-lb 
bales on the two types of floors. The energy values were 
7.56 and 5.30 calories per square meter, respectively. By 
comparison, the difference between the means of the energy 
expenditures for dragging 65-lb bales on the two types of 
floors is much less, the corresponding values being 4.69 and 
3.55 calories per square meter per minute. By contrast, the 
effects of walking surface are not as pronounced for carrying 
45-Ib bales, the energy values being 4.78 and 3.79 calories 
per square meter per minute for the straw and concrete 
floors, respectively. A straw floor gives very poor footing, 
and energy values increase markedly as the quality of the 
walking surface decreases. 


Shaking and Distributing Straw 

The energy data for shaking and distributing straw can 
logically be presented as either units of energy expended per 
unit weight of material or as energy expended per unit of 
time. Fig. 10 shows the energy expenditure data for this 
task in terms of amount of material handled, and Fig. 11 
in terms of energy expended per unit of time. In each 
method of presentation, work energy is given as the total 
energy minus the energy required for standing. The stand- 
ing energy used when the data were based on straw weight, 
rather than time, was the equivalent energy that would be 
required just for standing during the time that 100 lb of 
straw was being distributed. 

The average total energy expenditure was 17.28 calories 
per square meter per 100 lb of straw, with a standard error 
of the mean equal 0.26. On a time basis, the average total 
was 3.33 calories per square meter per minute with the 
standard error of the mean of 0.05. 


Differences Between Subjects 

While the primary objective of this study was to deter- 
mine specific energy values for different chore activities, and 
not to study differences between individuals, it is interesting 
to note the small differences between the three subjects 
when the data are presented on the basis of body surface 
area. Figs. 10 and 11 show that the differences between the 
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three subjects for shaking and distributing straw were not 
great when presented on this basis. Subject 1 expended 
12.83 calories per square meter per 100 lb of straw distrib- 
uted; subject 2 expended 12.70 lb and subject 3 expended 
12.53 lb. On the basis of energy expended per unit of time, 
subject 1 expended 2.31 calories per square meter per min- 
ute, subject 2 expended 2.48, and subject 3 expended 2.56. 
It should be re-emphasized that rigid control of rate of dis- 
tributing straw was not exercised in these tests. The weight 
of straw distributed ranged from 86 to 98 Ib per two bales 
of straw and the time for distributing the straw over the 
bedding area ranged from 4.06 to 5.57 min. Differences 
between individuals for other activities were generally no 
greater than for shaking straw. 


Use of Data 


The component energy determinations can be used as in 
the following example of finding the total energy cost of 
bedding down a 40-cow dairy heard. Assume that a loose 
housing barn is used as the loafing area and that baled straw, 
used for bedding, is stored overhead, 10 ft above the bedded 
area. Seven 45-lb bales of straw (350 Ib) will be used each 
day, and in this example the following routine is assumed 
to occur during the bedding operation: (1) climb 10-ft 
ladder to hay mow; (2) walk on haymow floor to stack of 
straw, a distance of 25 ft, and return at end of operation; 
(3) pick up a bale of straw, carry it 20 ft and drop it to the 
bedded area; (4) return for another bale until seven are 
dropped down; (5) climb down ladder; (6) walk 25 ft on 
bedded area to where bales are dropped; (7) carry each 
bale an average of 12 ft on bedded area; (8) shake and 
distribute straw; (9) return on bedded area for other bales 
until seven are distributed, and (10) return to starting 
point. The component and total energies estimated for the 
operation are given in Table 1. 


In the example given, slightly more than 73 percent of 
the total energy expended was for shaking and distributing 
the straw. The second highest expenditure was for carrying 
bales on the bedded area, but this portion was only 6.2 per- 
cent of the total. Other values, as shown, were quite small 
when considered in the total. 

When considered in terms of energy expended per unit 
of time, also an important consideration, the carrying of 
bales is the most expensive operation of the total bedding 


(MIM work ENERGY BY SUBJECT 
WORK ENERGY AVERAGE 
GMMR STANDING ENERGY 


ENERGY, CAL./SQ. M- MINUTE 


2. 3. 
SUBJECTS 


Energy expenditure per minute in shaking straw, based 
on body-surface area. (Average of ten tests for each subject) 


Fig. 11 
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TABLE 1. ESTIMATED ENERGY USED IN BEDDING DOWN 
A DAIRY HERD 


Total energy 


Total distance expended (calories 


Operation* traveled (ft) per square meter) 
1** 10 2.10 
Z 50 1.04 
3 140 3.58 
4 140 2.91 
5** 10 .76 
6 25 68 
7 144 4.60 
8 315 lb 54.50 
9 144 3.36 

10 25 58 


Total 


*Numbers correspond to previous operation descriptions. 
**From Fox (1). 


74.01 


chore. As shown earlier, this energy could be reduced by 
dragging rather than carrying bales. 

To conclude the example, assume that the man doing 
the work is 5 ft, 9 in. tall, weighs 165 Ib, and has an esti- 
mated surface area of 1.9 sq m. Each of the energy values 
given in Table 1 can be multipled by 1.9 to give the total 
estimated energy expenditures for the various tasks. The 
sum total would then be 141 calories, or 436,000 ft-lb of 
energy used to bed down the herd of 40 dairy cows. 


SUMMARY 

As previously stated, the objective of the study reported 
in this paper was to determine the human-energy expendi- 
tures in bedding down livestock with baled straw. The 
chore task was divided into activity components of (a) lift- 
ing and stacking bales, (4) moving bales horizontally (carry- 
ing or dragging), and (c) shaking and distributing straw 
over a bedding area. Indirect calorimetry was used to meas- 
ure the energy expended by three different test subjects per- 
forming the different activity components. 

The variables in the study, exclusive of the three test 
subjects were bale weight (45 and 65 Ib), rate of stacking 
bales (five and eight per minute), height of lifting bales 
(15, 30, and 45 in.), speed of horizontal movement (150 
and 200 fpm), and type of walking surface (concrete and 
straw). Ten energy measurements were performed on each 
subject for each of the activity components, and the com- 
ponent data were projected to a typical dairy operation to 
show how the total energy for a particular physical plant can 
be estimated. 


CONCLUSIONS 


(a) Dragging bales is more efficient in human-energy 
expenditure cost than carrying bales, when the walking sur- 
face is poor and the bales are heavy. The energy expendi- 
ture is about 50 percent greater in carrying 65-lb bales thari 
in dragging them on a concrete floor. In moving 65-lb bales 
horizontally on a straw floor, approximately 60 percent more 
energy is used in carrying than in dragging. Or, presented 
another way, about one-and-a-half times as much material 
can be moved for a given energy expenditure, by dragging 
as by carrying. 
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(b) A significant energy saving can be accomplished by 
walking on a firm surface. The saving by walking on the 
concrete instead of the straw floor is about 40 percent for 
carrying 65-lb bales and 27 percent for 45-lb bales. When 
bales are dragged, the energy saved due to a firm surface 
is approximately 32 percent for 65-lb bales and 29 percent 
for 45-Ib bales. 

(c) It is feasible to determine energy expenditures for 
many farm chore tasks by dividing the activities into com- 
ponents for replicate tests in the laboratory. After com- 
ponent energies are determined, the data along with time 
and distance information can be projected to different 
physical plants in over-all efficiency studies. 
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. . . Lower Power Costs 
(Continued from page 510) 


(b) The gains exist in both large and small gasoline and 
diesel engines. 


The value of operating an engine at reduced engine 
speeds for part loads might be questioned from the stand- 
point of wear rate, repair costs and governor performance. 
Brake mean effective pressures will increase as the engine 
speed is reduced with a constant horsepower output. This 
results in higher piston-ring pressures and bearing loads. 
However, total piston travel to accomplish a given amount 
of work and piston speed are reduced in direct proportion to 
the reduction in engine speed. Research is needed to deter- 
mine if piston speed or brake mean effective pressure has 
the greater effect on wear rate. 

Speed regulation of present engine governors is rather 
poor at reduced engine speeds. As a result, the field per- 
formance at reduced engine speeds would not be completely 
satisfactory. The governor should provide adequate speed 
regulation from rated engine speed down to approximately 
one-half of rated engine speed. 
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Hosts ASAE Members 
at “Open House” 


The New Idea Farm Equipment Co., 
Division of Avco Corp., entertained a 
group of ASAE members at its offices and 
plant in Coldwater, Ohio, June 16. It 
timed the “open house” to provide a travel 
break for members in public service en 
route from the ASAE Annual Meeting at 
Columbus, Ohio, to the ASEE Meeting at 
Purdue University the following week. 

President C. W. Stoup of the New Idea 
Division was on hand, along with his agri- 
cultural engineering staff, to greet and 
entertain the guests. ASAE President L. W. 
Hurlbut was one of the visiting group. 


According to R. C. Evans, product man- 
ager with New Idea, the event was a great 
success, attracting people from California 
to Maine and the Dakotas to Missouri. Col- 
lege guests totaled 91, including 22 chil- 
dren. Other guests totaled 65, including 27 
women and children. Visitors had an op- 
portunity to observe farm machinery engi- 
neering, manufacturing and testing facili- 
ties, including the use of high-speed movie 
equipment for machinery testing. The Cold- 
water plant is said to be the largest farm 
machinery manufacturing facility in the 
state of Ohio. The entertainment opened 
with a chicken barbecue. Special entertain- 
ment for the children included park equip- 
ment and free tickets for the swimming 
pool. 


Nominations for 1961 
ASAE Medal Awards 


In accord with the rules governing the 
award of the John Deere and Cyrus Hall 
McCormick Gold Medals, the Jury of 
Awards of the American Society of Agricul- 
tural Engineers will receive from members 
of the Society, up to November 1, nomina- 


STAGES “OPEN HOUSE” FOR ASAE MEMBERS 


ek, 


tee ee 


C. W. Stoup, president of New Idea and vice-president of Avco Corp., and Blair Williams, vice- 

president and general manager of New Idea, were on hand to greet visitors during “open house” 

for ASAE members following ASAE Annual meeting. (Left to right) Williams; R. C. Evans, product 

manager who was in charge of arrangements for the visitors; O. C. French, head of agricultural 

engineering, Cornell University; Stoup; G. W. Giles, head of agricultural engineering, North 

Carolina State College; and L. W. Hurlbut, chairman of agricultural engineering dept., Uni- 
versity of Nebraska, and newly-elected president of ASAE. 


ASAE MEETINGS CALENDAR 


August 21-24—NorTH ATLANTIC SECTION, 
University of Massachusetts, Amherst, 


September 9—WASHINGTON, D.C. SECTION. 


September 13-15—FARMSTEAD ENGINEERING 
CONFERENCE ON CONFINEMENT Hous- 
ING OF LIVESTOCK, Lincoln Hall Theatre, 
University of Ilinois, Urbana, Illinois. 

October 19-22 — PaciFic NORTHWEST SEC- 
TION, Empress Hotel, Victoria, B.C., 
Canada. 

December 5-7—WINTER MEETING, Peabody 
Hotel, Memphis, Tenn. 

April 7-8 — Mrp-CENTRAL SECTION, St. 
Joseph, Mo. 

April 14-15 —SouTHWEST SECTION, Grim 
Hotel, Texarkana, Texas. 

June 25-28—ANNUAL MEETING, Iowa State 
University, Ames, Ia. 

Nore: Information on the above meetings, 


including copies of programs, etc., will be 
sent on request to ASAE, St. Joseph, Mich. 


tion of candidates for the 1961 awards of 
those two medals. 

Members of the Society nominating can- 
didates for either award are requested to 
keep in mind the purposes of each medal 
and make their nomination accordingly. The 
John Deere Medal is awarded for ‘‘distin- 
guished achievement in the application of 
science and art to the soil,” which citation 
is interpreted to cover more than a mecha- 
nistic concept of engineering, and to in- 
clude chemistry, physics, biology, and any 
other science and art involving the soil, the 
“application” being acceptable to evaluation 
by the engineering criteria of practicality 
and economic advantage. 

The Cyrus Hall McCormick Medal is 
awarded “for exceptional and meritorious 
engineering achievement in agriculture.’ Se- 
lections for the award may be in recognition 
of a single item of engineering achievement, 
but is more likely to be on the basis of the 
aggregate of weighted accomplishment 
through a continuing career. 

The Jury of Awards desires that members 
of the Society consider it their duty and 
obligation to give serious thought to the 
matter and nominate for either or each of 
these awards the men they believe to be 
most worthy of the honor. Each nomina- 


tion must be accompanied by a statement of 
the reasons for nominating a candidate and 
qualifications of the nominee, including his 

(Continued on page 523) 


(Left) High-speed movie equipment used at New Idea’s “torture test track” is demonstrated during plant “open house” tour (left to right) J. S. Me- 
Kibben, University of Missouri; Karl Butler, Avco farm counselor; C. W. Stoup, president of New Idea and vice-president of Avco; Robert DeRegnau- 
court, senior project engineer of New Idea; M. M. Jones, University of Missouri; V. C. Fuhrwerk, laboratory supervisor of New Idea; and O. C. 
French, Cornell University * (Right) Wallace McDougall, New Idea Field test supervisor (2nd from right) explains company’s field test program to 
ASAE officers (left to right) R. P. Harbage, manager of engineering of New Idea; R. A. Palmer, assistant secretary and treasurer of ASAE; L. W. 
Hurlbut, president of ASAE; J. L. Butt, executive secretary of ASAE; McDougall; arid R. C. Evans, product manager of New Idea. 
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Flanges, if desired, are available to 
simplify positioning and removal 


National BUD UNITIZED has integral wear ring presenting 
rubber surface to shaft. Wear ring turns with shaft, 
sealing lip is never exposed to damage, cannot score shaft. 


A new unitized oil-seal-and-wear ring that eliminates: 


SHAFT WEAR OR SCORING 


SEPARATE METAL WEAR SLEEVES 
EXPENSIVE SHAFT FINISHES 


COSTLY SHAFT RE-MACHINING 


SEALING LIP INSTALLATION DAMAGE 


SPECIAL INSTALLATION PROCEDURES 


New National BUD UNITIZED seals are now in pro- 
duction, in a limited range of sizes, for heavy oil and 
grease sealing applications — including truck, bus 
and tractor uses. Still newer BUD UNITIZED seals are 
on the way for higher speed automotive and similar 
uses. 

Changing a National BUD UNITIZED oil seal auto- 
matically changes the wear sleeve — in one fast, sim- 
ple operation. Since the seal has its own integral 


NATIONAL SEAL 


Division, Federal-Mogul-Bower Bearings, Inc. 
General Offices: Redwood City, California 
Plants: Van Wert, Ohio, Redwood City 


wear ring, it is almost impossible to install it other 
than squarely on the shaft. Expensive shaft finishing 
is no longer a necessity, nor is leakage under a metal 
wear ring a problem — both thanks to the rubber sur- 
face BUD UNITIZED presents to the shaft. 

For complete details or skilled engineering help on 
application of BUD UNITIZED seals, write direct, or 
call your National Seal Applications Engineer. You’l| 
find him in the Yellow Pages, under Oil Seals. 


6013-R and Downey, California 
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A revision in the product planning and 
marketing research activities of the Tractor 
and Implement Division, Ford Motor Com- 
pany, which is said to keep abreast of the 
fast-moving technological changes in agri- 
culture and industry, resulted in the promo- 
tion of three ASAE members as follows: 


E. Scott Rumely has been named to the 
newly created position of operations plan- 
ning manager. In this capacity he will con- 
duct special long-range studies for the divi- 
sion’s general manager. A graduate of Yale 
University, he joined the company in 1939 
and since has served in a wide variety of 
management positions. These include shift 
superintendent for aircraft engine assembly 
and testing ; industrial engineering and work 
standards development of the manufacturing 
staff; and transportation department assist- 
ant superintendent. Moving into product 
and program planning activities in 1949, he 
served at Ford Division until 1952 when he 
became manager of program planning for 
Tractor and Industrial Engine Division, and 
in 1953 he was named manager of the 
product planning and programming office of 
Tractor and Implement Division. 


Robert R. Owen, who has been manager, 
implement product planning department in 
the product planning office, has been named 
to succeed E. §. Rumely as manager of the 
product planning and programming office. 
A graduate of the University of California, 
Mr. Owen joined the company in 1956. 
For six years previous he had been head of 
the agricultural engineering department 
of the Pineapple Research Institute at Hono- 
lulu, Hawaii, and earlier was a technical 
service representative of E. I. duPont de 
Nemours and Co. 

Lawrence E. Creasy has been promoted 
to manager, implement product planning de- 
partment. Mr. Creasy has been a member 
of the department since 1955. For three 
years previous he was with E. I. duPont de 
Nemours and Co., in agricultural engineer- 
ing work, and earlier had been in the agri- 
cultural engineering department, Louisiana 
State University. He is a graduate in agri- 
cultural engineering from Virginia Poly- 
technic Institute, and received an M.S. de- 
gree in the same field from Louisiana State 
University. 


Expansion of New Idea Farm Equipment 
Company's engineering efforts, was re- 
sponsible for two key engineering manage- 
ment changes by ASAE members as follows: 

R. R. Raney, director of engineering, has 
been named director of engineering and re- 
search. In his new position he will continue 
to have overall responsibility for the com- 
pany’s engineering program, and serve on 
the company’s six man operating committee. 
In addition he will concentrate his efforts 
on new products and innovations, field con- 
tacts with agricultural leaders and evalua- 
tion of new inventions. Mr. Raney joined 
the company as director of engineering in 
1955. Under his direction, the department 
has increased its manpower by nearly 30 
percent and has developed an extensive 
machinery testing program. 

Robert P. Harbage, who has been ad- 
ministrative assistant to the director of engi- 
neering has been promoted to the position of 
manager of engineering. In his new post he 
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will be responsible for the day to day op- 
eration of the engineering department and 
coordination of its several sections on the 
maintenance of established programs. He 
joined the company in 1956 as a senior 
project engineer, later became a product en- 
gineer, and was named an engineering super- 
visor responsible for hay tool engineering 
programs in 1958. In June of 1959, he 
was promoted to serve as administrative 
assistant to the director of engineering. 


Carl R. Wilder, Portland Cement Asso- 
ciation conservation engineer with head- 
quarters in Denver since 1948, has been 
assigned to the association’s western regional 
office in Los Angeles, Calif. In his new posi- 
tion, he will assist three PCA districts in 
Los Angeles, Seattle, and Phoenix in matters 
pertaining to flood control, irrigation, sew- 
age works and water conservation and trans- 
mission. 

John S. Perry has accepted an appoint- 
ment as associate professor of agricultural 
engineering at the University of Massachu- 
setts effective July 1. Since 1948 he has 
served on the staff of Pennsylvania State 
University, with Marketing Research Divi- 
sion of USDA and most recently as assist- 
ant professor of agricultural engineering at 
Michigan State University. He received a 
BS degree from Ohio State University in 
1948, an MS degree from Pennsylvania 
State University in 1953, and a PhD degree 
from Michigan State University in 1959. 
His work at the University of Massachusetts 
will include teaching and research in the 
food engineering program. 

Thomas Wardrop, Jr. has been ap- 
pointed as manager of the Chain Division 
of The Locke Steel Chain Co., at Hunting- 
ton, Ind. During the past 20 years Mr. 
Wardrop has served in a number of capac- 
ities, most recently as sales manager for this 
division. In his new position, he will direct 
and coordinate all operations of the division 
and continue to supervise sales and customer 
relations. 

Paul O. Berg, consulting engineer to the 
feed and grain industry, has been elected 
state secretary, Indiana Society of Profes- 
sional Engineers. 

M. Ray Parsons, who for several years 
was area engineer with the Soil Conserva- 
tion Service, USDA, in Fresno, Calif., has 
accepted an assignment with the District 
Public Works Office, Twelfth Naval Dis- 
trict, San Bruno, Calif. In his new position 
he will be special assistant for conservation 
and erosion. 

Jesse L. Hicks, has recently accepted a 
position as state conservation engineer with 
the USDA Soil Conservation Service in Dur- 
ham, N. H. From 1950 to 1959 he served 
as engineering specialist for the SCS with 
headquarters in Nashville, Tenn. For the 
past year he has been project engineer on 
the Lick Creek Watershed Project in 
Greeneville, Tenn. 

Arnold C. Bishard has been appointed 
as agricultural engineer for the Clute Corp., 
Littleton, Colo., and will be in charge of 
the engineering and sales development pro- 
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grams for the company’s grain cleaner, air 
conveying systems, and other air separation 
equipment for agricultural uses. Mr. Bish- 
ard is a graduate from Colorado State Uni- 
versity, having received a B.S. degree in 
agricultural engineering this spring. 

Nuredin N. Mohsenin joined the agri- 
cultural engineering staff of Pennsylvania 
State University January 1, 1960. His re- 
sponsibilities include teaching courses in 
farm power for agricultural engineering 
majors, and research in fruit and vegetable 
processing. After receiving a B.S. degree in 
agricultural engineering from Oklahoma 
State University, he obtained M.S. and PhD. 
degrees in agricultural engineering at Mich- 
igan State University. He taught at the 
American University of Beirut in Lebanon, 
and at the University of Chiraz in Iran be- 
fore returning to the United States and his 
present position. 


C. P. Hedlin, formerly associate profes- 
sor of agricultural engineering at the On- 
tario Agricultural College, is now associated 
with the Prairie Regional Station, division 
of building research. 

A. C. Hardison, ASAE member since 
1926, at the age of 91, attended a reunion 
marking the 70th anniversary of his gradu- 
ation from the University of Maine. The 
year 1960 also marked his 70th year as a 
resident of Santa Paula, Calif., where he 
moved directly following his graduation. Of 
the original 36 students in his graduating 
class, five are still alive and three were able 
to attend the reunion. Of added interest, 
each of the three in attendance belonged to 
the same fraternity at the University of 
Maine. 
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training, experience, contributions to the 
field of agriculture, a bibliography of his 
published writings, and any further infor- 
mation which might be useful to the Jury 
in its deliberations. 

The Jury will accept and consider nomi- 
nations received on or before November 1. 
These nominations should be addressed di- 
rectly to the Executive Secretary of the 
Society at St. Joseph, Michigan. The Exec- 
utive Secretary will supply on request a 
standard set of instructions for preparing 
information in support of nominees for the 
Society’s gold medal awards. In fact, it is 
important that these instructions be fol- 
lowed in preparing material on behalf of 
any nominee. 


Nominations for 1961 
MBMA Award 


ASAE members are invited to nominate 
qualified candidates for the MBMA Award 
for the year 1961. 

This award made available by the Metal 
Building Manufacturers Association and 
accepted in 1958 by the ASAE Council for 
administration by the Society, was first 
awarded in June 1959. Its purpose is to 
recognize and honor young engineers “For 
distinguished work in advancing the know!l- 
edge and science of farm buildings.” 

Features of the award include (a) an 
engrossed diploma citing the achievement 
or service on which the award is based, 
(b) a presentation watch, and (c) to the 
school from which the recipient received 
his bachelor’s degree, a plaque “in recogni- 
tion of its contribution to the preparation 


of (the recipient) for outstanding achieve- 
ment.” 


Any member of the Society in any grade 
may nominate a qualified candidate for con- 
sideration for the award. Additional mem- 
bers may support the nominating petition 
by signature. 


To be eligible for consideration by the 
Jury, a nominee must be an ASAE member 
in good standing under 45 years of age at 
the time the nomination is received at ASAE 
headquarters. There are no other limitations 
to eligibility for consideration. Nomina- 
tions for the 1961 award should reach 
ASAE headquarters on or before November 
1, 1960. 


Further instructions will be furnished by 
ASAE headquarters, on request, to any 
member interested in submitting a nomi- 
nation. (Continued on page 524) 


Address of Film Library 


Alabama — Agr. Extension Service, Auburn University, Auburn 


State 


Alaska — Agr. Extension Service, University of Alaska, College 
Arizona — Bureau of Audio-Visual Services, University of Arizona, 
Tucson 25 


Arkansas — Audio-Visual Aids, Dept. of Public Relations, Arkansas 
State Teachers College, Conway 
Agr. Extension Service, P.O. Box 391, Little Rock 
California — Extension Division, University of California, Berkeley 4 


Colorado — Bureau of Audio-Visual Instruction, University of Colorado, 
Boulder 
Visual Aids Section, Colorado State University, Fort Collins 


Connecticut — Audio-Visual Center, University of Connecticut, Storrs 


Delaware — Dept. Rural Communications, University of Delaware, 
Newark 


District of Columbia — D. C. Public Library, 8th and K, NW, 
Washington 4 


Florida — Dept. Visual Instruction, General Extension Division, Uni- 
versity of Florida, Gainesville 


Georgia — Agricultural Extension Service, Athens 

Film Library, Georgia Center, University of Georgia, Athens 
Hawaii — Agr. Extension Service, University of Hawaii, Honolulu 14 
Idaho — Agr. Extension Service, 317% North 8th Street, Boise 
Illinois — Visual Aids Service, University of Illinois, Champaign 


Indiana — Audio-Visual Center, Indiana University, Bloomington 
Audio-Visual Center, Purdue University, Lafayette 


Iowa — Visual Instruction Service, Iowa State University, Ames 


Kansas — Bureau of Visual Instruction, University Extension Division, 
University of Kansas, Lawrence 


Agr. Extension Service, Kansas State University, Manhattan 


Kentucky — Dept. Audio-Visual Service, University of Kentucky, 
Lexington 29 


Louisiana — Agr. Extension Service, Louisiana State University, Baton 
Rouge 3 


Maine — Agr. Extension Service, University of Maine, Orono 
Maryland — Agr. Extension Service, University of Maryland, College Park 
Massachusetts — Audio-Visual Center, University of Massachusetts, 
Amherst 
Michigan — Audio-Visual Education Center, University of Michigan, 
Ann Arbor 
Audio-Visual Center, Michigan State University, East Lansing 
Minnesota — Agr. Extension Service, Institute of Agriculture, University 
of Minnesota, St. Paul 1 
Mississippi — Audio-Visual Education, Dept. of Education, Jackson Agr. 
Extension Service, Mississippi State University, State College 
Missouri — Audio-Visual Center, Southeast Missouri State College, Cape 
Giradeau 
Audio-Visual Dept., Dept. Continuing Education, University of 
Missouri, Columbia 
Montana — Office of Information, Montana State College, Bozeman 
Montana State Film Library, Sam Mitchell Building, Helena 
Nebraska — Bureau of Audio-Visual Instruction, University of Nebraska, 
Lincoln 8 


Nevada — Agr. Extension Service, University of Nevada, Reno 
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State Film Lending Libraries, Where ASAE Career Motion Picture “Agricultural 
Engineering — Profession with a Future’’ May Be Obtained 


State Address of Film Library 


New Hampshire — Audio-Visual Center, University of New Hampshire, 
Durham 
New Jersey — New Jersey State Museum, State Dept. of Education, 
State House Annex, Trenton 25 
New Mexico — Museum Film Service, Museum of New Mexico, Box 
1727, Santa Fe 
Agr. Extension Service, New Mexico State University, Box 757, 
University Park 
New York — Film Library, State Dept. of Commerce, 28 Howard Street, 
Albany 7 
Dept. of Extension Teaching & Information, College of Agriculture, 
Cornell University, Ithaca 
North Carolina — Bureau of Audio-Visual Education, University of 
North Carolina, Box 1050, Chapel Hill 
Agr. Extension Service, North Carolina State College, State College 
Station, Raleigh 
North Dakota — Dept. of Information, Agr. Extension Service, North 
Dakota Agricultural College, Fargo 


Ohio — Division of Audio-Visual Education, State Dept. of Education, 
State Office Building, Columbus 15 


Agr. Extension Service, College of Agriculture, Ohio State Univer- 
sity, Columbus 10 


Oklahoma — Audio-Visual Education Dept., University of Oklahoma, 
Norman 


Agr. Extension Service, Oklahoma State University, Stillwater 
Oregon — Dept. of Visual Instruction, Oregon State College, Corvallis 


Pennsylvania — Audio-Visual Center, Chatham College, 1500 Woodland 
Road, Pittsburgh 32 
—* Aids Library, Pennsylvania State University, University 
Park 


Puerto Rico — Agr. Extension Service, University of Puerto Rico, Box 
607, Rio Piedras 


Rhode Island — The Library, University of Rhode Island, Kingston 
South Carolina — Agr. Extension Service, Clemson College, Clemson 
Audio-Visual Aids Bureau, University of South Carolina, Columbia 


South Dakota — Agr. Extension Service, South Dakota State College, 
College Station 


Tennessee — Film Service Division of University Extension, University 
of Tennessee, Box 8540, University Station, Knoxville 16 
Texas — Visual Instruction Bureau, University of Texas, Austin 12 
Agr. Extension Service, Texas A & M College, College Station 
Utah — Audio-Visual Aids Library, Utah State University, Logan 
Vermont — State Film Library, University of Vermont, Burlington 
Virginia — Agr. Service, Virginia Polytechnic Institute, Blacksburg 12 


Bureau of Teaching Materials, State Board of Education, Richmond 
16 


Washington — Office of Visual Education, Central Washington College 
of Education, Ellensburg 
Audio-Visual Center, Washington State University, Pullman 
West Virginia — Audio-Visual Aids Dept., The Library, West Virginia 
University, Morgantown 
Wisconsin — Bureau of Audio-Visual Instruction, University of 
Wisconsin, Madison 6 


Wyoming — Audio-Visual Dept., University of Wyoming, Laramie 
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News 
(Continued from page 523) 


Department Head 
Change at Arizona 


Kenneth K. Barnes, chairman of the 
Power and Machinery Division of ASAE, 
recently has been appointed head of the 
agricultural engineering department at the 
University of Arizona, succeeding Harold 
C. Schwalen, who has been a member of the 
department since 1917 and its head since 
1944. A Californian by birth, Mr. Barnes 
received all three of his professional degrees 
at Iowa State University, Ames. After serv- 
ing three years in the Army during World 
War II, he was an instructor at Iowa State 
University for two years, an assistant profes- 
sor at Purdue University for two years, and 
then returned to ISU to accept the position 
of professor of agricultural engineering, 
where he remained until he joined the Uni- 
versity of Arizona staff last year. 

Harold C. Schwalen, an ASAE member 
since 1928, leaves the University of Ari- 
zona, agricultural engineering department 
headship under a regents’ ruling whereby 
administrators must step down from ad- 


K. K. Barnes 


H. C. Schwalen 


ministrative posts at the age of 65. He will 
continue, however, as a member of the de- 
partment he headed for 16 years. Born at 
St. Paul, Minn., he was a child when his 
parents came to Tucson, where he graduated 
from the high school. He earned a BS. 
degree in mechanical engineering in 1917 
and an M.S. degree in civil engineering in 
1925 from the University of Arizona, and 
studied further at the University of South- 
ern California, State University of Iowa, 
and the University of Wisconsin. During 
World War I, he served in the field 
artillery. 


BULLETIN 


As the Journal goes to press word 
has been received that Keith Hinch- 
cliff, professor of agricultural engi- 
neering, University of Illinois, his 
wife, and one daughter were fatally 
injured, and another daughter seri- 
ously injured in a train-car accident 
in Kansas, while vacationing. Fur- 
ther details will be carried in the 
September issue. 


EVENTS CALENDAR 


August 22-26—2nd annual Western Re- 
sources Conference, University of Colo- 
rado, Boulder. Contact Chairman M. E. 
Garnsey, professor of economics, Univer- 
sity of Colorado, Boulder, for details. 

August 28-31 —Soil Conservation Society 
15th Annual Convention, Ontario Agri- 
cultural College, Guelph, Canada. For 
specific information write to: Soil Con- 
servation Convention, Department of 
Soils, Ontario Agricultural College, 
Guelph, Canada. 


ASAE Policy on Engineering Registration 


URING the Annual Meeting in June 

the Council of ASAE, adopted a 

policy endorsing and supporting the 
registration of professional engineers as be- 
ing in the best interests of the engineering 
profession and the general public. To im- 
plement this policy, the ASAE: 

1. Recommends that each ASAE section 
appoint a standing committee known as the 
Engineering Registration Committee to pro- 
mote the registration of agricultural engi- 
neers, disseminate information concerning 
registration to the section members, and en- 
courage student members to enter the Engi- 
neer-in-Training program. 

2. Recommends that each ASAE section 
and student branch devote some time in 
one of their meetings each year to the sub- 
ject of engineering registration where either 
a member of the State Engineering Regis- 
tration Board or a prominent registered 
professional engineer would address them, 
placing special emphasis on the purpose of 
registration, the standards required for 
registration, the Engineer-in-Training pro- 
gram, and the procedure for applying for 
registration, 

3. Recommends that ASAE sections co- 
operate with other engineering groups in 
sponsoring refresher courses on engineering 
subjects pertinent to the written examina- 
tions. 

4. Approves in principle the NCSBEE 
(National Council of State Boards of Engi- 
neering Examiners) Model Law on Engi- 
neering Registration and pledges continued 
cooperation in its revision with other spon- 
soring organizations, with final form subject 
to approval by the Council of ASAE. 

5. Offers support to assist in the appro- 
priate revision or modification of registra- 
tion acts in states where responsible organ- 
izations request such assistance. 

6. Reaffirms that professional responsi- 
bility for engineering work is a personal re- 
sponsibility. There should be no discrim- 
ination by implication, omission or direc- 
tion as to the form of business organization 
(individuals, partnerships, corporation, or 
others) under which the practice of engi- 
neering is conducted, provided the person or 
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persons executing or directing the work 
be legally registered professional engineers 
and affix the date and their seals to each 
document involving engineering judgment 
and discretion. 

7. Supports financially the activities of 
the NCSBEE and gives advice and assist- 
ance to the NCSBEE Council when re- 
quested. 


The Model Law for 
Professional Engineers 


In August, 1960, the National Council of 
State Boards of Engineering Examiners will 
approve the final draft on the revised edition 
of a Model Law for Professional Engineers. 
This revision of the 1946 Model Law was a 
cooperative effort of all the engineering so- 
cieties, including ASAE, through your Com- 
mittee on Engineering Registration. 

All fifty states have laws governing the 
registration of engineers and engineering 
practice. The Model Law is an attempt to 
obtain uniform legislation in all states gov- 
erning the requirements of professional 
registration. The new Model Law has the 
endorsement of 13 engineering societies 
with national organization. 

The pertinent changes in the 1960 Model 
Law are: 

The elimination of the 
clauses’’.* 

The length of the examination required of 
the engineering graduate has been increased 
to 16 hours. 

The non-graduate must offer 12 years of 
experience and pass a 16-hour examination. 

There is now a provision which permits 
one board to recognize for credit the ex- 
aminations given by another board. There 
is also a clause designed to give official 
recognition to the Certificate of Qualification 
issued by the National Bureau of Engineer- 
ing Registration. 

Section 22 of the Model Law covers the 
practice of engineering through corporate 


“grandfather 


*Clauses which permit anyone already estab- 
lished in a profession to continue, though he 
be unanbie to meet the new requirements. 


form of organization, it states ‘Professional 
Engineers may engage in the practice of 
engineering in this state for or associated 
with a firm, partnership, corporation, or 
joint stock association, provided each in- 
dividual professional engineer assumes his 
full responsibility for all work under his 
direction, and provided he is legally regis- 
tered in this state, etc.’’ This section is in 
accord with published ASAE policy and 
that of several other engineering societies; 
however, this section of the Model Law 
has evoked more discussion than all the 
other 23 sections. 

This revised Model Law in its final form 
is expected to be adopted at the next annual 
meeting of NCSBEE in Portland, Oregon in 
August, 1960. The Model Law will then 
be sent to ASAE and the other participating 
engineering organizations for adoption and 
endorsement. 


For the New Graduate 


In 36 or more states under present engi- 
neering registration laws, the newly grad- 
uated agricultural engineering student has 
an opportunity to take part of his state 
examinations immediately, while his col- 
lege training is fresh. If passed, he will ob- 
tain an “‘‘Engineer-in-Training’’ certificate. 
Following his “Qualification Experience,” 
he becomes a licensed professional engineer. 

Far too many engineering graduates are 
leaving their college campuses without 
knowledge that a license is necessary to 
practice or that they have the opportunity 
to obtain the E.I.T. certificate. The ASAE 
Engineering Registration Committee highly 
recommends this method of obtaining your 
professional license and suggests that you 
contact your State Board of Engineering 
Registration for full information on E.I.T. 
and other pertinent engineering registration 
requirements. 

Your State Board of Engineering Regis- 
tration is generally located at your state 
capitol building. However, by writing the 
Secretary of the National Council of State 
Boards of Engineering Examiners, P.O. 
Drawer 1404, Columbia, S.C., you can 
obtain the full address of your state board. 
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IMPROVE YOUR PTO DRIVES WITH 
NEAPCO’S QUICK-DISCONNECT! 


it ita SHORTER, guetta, SMALLER 
STRONGER PIN, ¢& __ SWING DIAM. 
<—_\__——— 


COST 
SAVINGS 


BETTER 
BALANCE 


‘\ 
‘ 
1 
1 
' 
' 
' 

U 


/ 


genes 
MORE MORE 
COMPACT /? END THRUST 
YOKE DESIGN ~s._ uo’ CAPACITY 


~ . 
“esas” 


- STANDARD ‘'Q.D.'| DESIGN | IMPROVED NEAPCO DESIGN | 


Design smoother running and more safety into your Pre 

. ’ : : . The Neapco Quick Disconnect 
products with Neapco’s quick disconnect. Capacity tests volietssandban entiindanniiey 
have proved the shorter pin will take more end thrust ment by many leading manu- 
load than standard designs. The smaller swing diameter facturers of PTO driven farm 
is safer, more compact, better balanced, reduces weight, implements. 
saves on cost. Available for light, medium and heavy Look for it on the machinery 
duty applications. 


VALUABLE DESIGN ASSISTANCE 
1. 16-page catalog with detailed data, specifications for light, 
medium, heavy duty. 2. Yoke drawings for design tracing, plus 
data sheets. 3. Special design service. They’re yours for the 
asking. Write Neapco Products, Inc., Pottstown, Pa. 


A COMPLETE SOURCE FOR UNIVERSAL JOINTS AND DRIVES, SINCE 1921 
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by specifying 


How you can materially improve 
your product dependability 


power packages by WISCONSIN 


You always simplify the job of building 


consumer preference into a powered 


product, by making Wisconsin an active 


member of your design team. 


Not only is Wisconsin the exclusive 
air-cooled, four-cycle engine line 
that’s world-renowned for complete 
dependability, but it provides you 


the broadest range of torque/horsepower 


ratings in the industry. Twelve basic 
designs, covering singles, twins and 
V4’s, meet any requirement from 3 


through 56 hp. — from displacements 


of 14.9 through 255 cu. in. — each 
with peak torque in the rpm range 


that assures maximum lugging power! 


ENGINES CUSTOM BUILT 


TO YOUR SPECIFICATIONS 


To assist our customers in solving 
individual design problems, we 
help you adapt Wisconsin engines 
to fit the machine — and the job — 
as perfectly as possible through a 
broad range of modifications. 


Here is true design flexibility 
every project engineer can use to 
advantage. And, here at Wisconsin, | 
is power consultation based on 

50 years of engine specialization. 
Wisconsin engineers are prepared 
to work shoulder to shoulder 

with your development team in 
making the power unit a sales- | 
building part of your design — | 


— 


for your product. 


making dependability a by-word | 


WISCONSIN MOTOR bd 


CORPORATION Rag? 


MILWAUKEE 46, WISCONSIN “ 


World’s Largest Builders of 
Heavy-Duty Air-Cooled Engines 
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WISCONSIN 
CUSTOM-ENGINEERED 
ACCESSORIES, TOO 


DRIVE TRAIN: specify your 
choice of centrifugal clutch; 
over-center clutch; clutch 
reduction in a variety of 
ratios; reduction assembly; 
adaptor to take a spring- 
loaded clutch or transmission- 
torque convertor designs. 


SPEED REGULATION: 
available in a broad range of: 
governor controls; hand- 
operated, remote wire-and- 
lever controls; 2-speed 
agricultural controls (idle and 
load speed) and special 
provisions to mount controls 
of your own design. 


FUEL SYSTEMS: you choose 
between gasoline, natural 
gas and LPG (for domestic 
application) and alcohol, 
kerosene, and No. 1 fuel oil 
(for export). 


HYDRAULIC POWER: all 
Wisconsin V4’s can be 
equipped with integrally- 
mounted hydraulic pump. 
ELECTRICAL EQUIPMENT: 
you can select 6 or 12-volt 
starter-generator systems for 
all models, 3 through 56 hp. 
Solenoid switches and 
automatic choke, for remote 
or automatic starting, 

are also available. 


Let our application 
engineers assist you in 
building the Wisconsin 
engine design that’s 
custom-engineered to 
your machine and 

your specific operating 
conditions. Tell us your 
problems; you'll like our 
engineering cooperation, 
our desire to work with 
you in making yours the 
wanted product. 

Write for your copy of 
Wisconsin Bulletin S249 
with data covering com- 
plete Wisconsin line. 
Address Dept. O-40. 


1958-59 Annual Report of the Na- 


tional Institute of Agricultural Engi- 
neering. Paper. 7'4x9% in. 186 pages. 
Illustrated. Available from the National 
Institute of Agricultural Engineering, Wrest 
Park, Silsoe, Bedfordshire, England. 


This report covers the period October 1, 
1958 to September 30, 1959, and includes 
the following departmental reports: Admin- 
istration; agricultural testing; field investi- 
gation; glasshouse research; horticultural 
engineering; instrumentation; mechanical 
engineering; soil; survey; and Scottish. A 
supplement is also included which covers 
NIAE test reports and summaries of papers 
by its staff published in the Journal of 
Agricultural Engineering Research. 


The Engineering Index—1959. Cloth. 
7x10in. 1532 pages. Published by the 
Engineering Index, Inc., 29 W. 39th St., 
New York 18, N. Y. Price, $70.00 — post- 
paid. 

This 75th edition of the Index contains 
over 39,100 annotations of articles reviewed 
in some 1,700 publications of engineering, 
scientific, and technical societies; engineer- 
ing and industrial periodicals, and publica- 
tions of government bureaus; engineering 
experiment stations, universities, and other 
research organizations. Selection of articles 
appearing in these publications is made on 
the basis of how they deal with the art and 
science of engineering. It is arranged under 
240 “field of interest” divisions of engineer- 
ing. It also contains a list of technical pub- 
lications received by the Engineering 
Societies library and reviewed by EI, as 
well as an index of the authors of articles 
reviewed. 


Proceedings of the 1959 Institute in 
Technical and Industrial Communica- 
tions. Edited by Herman W. Weisman and 
Roy C. Nelson. Available from the Insti- 
tute in Technical and Industrial Communi- 
cations, Colorado State University, Fort 
Collins. Price, $5.00. 


This is a reference work or text in tech- 
nical writing, editing, and journalism, cov- 
ering practices and theories of scientific and 
technical communications. The 17 papers 
making up this volume were presented at 
the sessions of the 1959 Institute. Contained 
in this book are the best experiences of this 
country’s and Canada’s finest practitioners 
in scientific, technical, and industrial com- 
munications. 


1960 European Technical and Com- 
mercial Trade Fairs. Paper. 8'4 x 12! in. 
12 pages. Published by European Technical 
Coverage, Inc., 75 E. Wacker Dr., Chicago 
1, Ill. 


The guide, designed for the manufacturer, 
marketing expert, engineer, and scientist 
who wants to keep current with new prod- 
ucts and processes developed abroad, lists 
more than 500 major European technical 
and commercial trade fairs scheduled in 
1960. It is arranged by subject, date, and 
geographical location, and covers shows in 
25 countries and 41 market classifications, 
including automotive, agriculture, clothing, 
electronics, furniture, fe eo and meas- 
uring instruments, machine tools, shoes, tex- 
tiles, etc. (Continued on page 529) 
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First—check these Morse power transmission 
components to solve many design problems! 


1 Taper-lock sprockets on 2 H-E Roller Chain for power 


side power-take-off shaft transmission 


4 Morflex coupling on front- 5 Timing® Belt drives for 


end drive shaft take-off fuel injection application 


box transmission 


1960 * AUGUST * AGRICULTURAL ENGINEERING 


8 Miter boxes for pto drives 
for saws or grinding wheels 


3 Morse torque limiter on 


power-take-off shaft 


6 Morse silent Timing Chains 


for tractor engines 


9 Two-Way, No-Way Clutch 


for hand throttles 


Morse power transmission components 
have wide proved-in-the-field applica- 
tion superiority. By designing them 
into your tractor or farm machinery, 
you can simplify and cut many hours 
off design problems . . . even lower 
production costs. 


Examine these examples of Morse ‘‘ex- 
clusives”. Then call in a Morse engi- 
neer to work with you from the start. 
His broad experience can be a valuable 
shortcut to a better product for you. 
Call or write: Morse Chain Company, 
Dept. 38-80, A Borg-Warner Industry, 
Ithaca, N. Y. Export Sales: Borg- 
Warner International, Chicago 3, IIl. 
In Canada: Morse Chain of Canada, 
Ltd., Simcoe, Ontario. 


A BORG-WARNER INDUSTRY 
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PRODUCTS 


Pneumatic Grain Cleaner 


Clute Corporation, Rocky Ford, Colorado, 
has introduced a new pneumatic grain 
cleaner. The new grain cleaner is a pneu- 


matic system which operates by a combina- 
tion of gravity and cyclonic air flow in a 


basic cleaning tube or “leg”. A fan pow- 
ered by electric or other motor is built into 
the top of the equipment and draws clean 
air in a spiral motion up through the leg. 
Grain or seed is fed by gravity into the re- 
ceiving hopper below the fan and falls with 
centrifugal action through the air stream, 
where it is cleaned and conditioned, and into 
the conveyor hopper ready for storage. 

Dust, chaff, broken kernels, weed seeds, 
and other foreign material lighter than the 
grain are drawn upward by the air stream 
and discharged into a collector without pass- 
ing through the fan. By the installation 
of several cleaning legs, foreign materials 
of different weights, such as dust and chaff 
and cracked kernels, may be carried off into 
separate collectors in one cleaning opera- 
tion. Damper controls on air intake in the 
cleaning leg govern the degree of separation 
and may be adjusted by the operator to 
effect the cleaning action desired. For ex- 
ample, dust and weed seed may be drawn 
from grain intended for feed without re- 
moving the coarse cracked kernels. No 
other changes of parts or equipment are 
necessary for the handling of different grains 
to be cleaned. Stationary and_ trailer 
mounted units are available. 


Semi-Pneumatic Tires 
Effect Savings 
The Ohio Rubber Co., Willoughby, Ohio, 


has reported that research and development 
in semi-pneumtic tires designed specifically 


for use on gage wheels and press wheels 
for planters, drills, plows, listers, cultiva- 
tors, balers and cutters have resulted in 
many advantages for the farmer. The com- 
pany reports that use of these tires can 
speed up and improve germination, produce 
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better stands, boost yields, help maintain 
timetables and reduce labor output. The 
company reports that by combining rub- 
ber’s natural flexing quality with special 
tire design, semi-pneumatic tires are able to 
throw-off excessive build-up of moist soil 
which otherwise seriously affects the proper 
working depth of equipment. This feature, 
it is pointed out, makes it poss:ble to save 
valuable working days during the growing 
season because fields can be worked sooner 
to prepare seedbeds, plant and cultivate 
after rains. 

Company studies reveal that properly de- 
signed semi-pneumatic press wheel and seed 
press tires utilize existing moisture condi- 
tions to insure good germination and high 
emergence. By gently pressing seed into the 
moist soil and by pressing the soil around 
seed to conserve moisture, these tires assure 
the most favorable planting conditions in 
any number of soil types and conditions. 
In dry soils the compaction effect of these 
tires minimizes air pockets and, by improv- 
ing the capillary action of the moisture in 
the soil, speed germ.nation. 


New Driers Added 


New Holland Machine Co., Div. of 


Sperry Rand Corp., New Holland, Pa., has 
announced three new crop drier models. 


prod ~~ 


ws 
a 
3 


Two models, 735 and 765 and designed for 
alternately heating and cooling grain, are 
represented in the top illustration. 

In these models, all the grain is con- 
stantly circulated. The grain moves down 
24-in. wide heating columns. Then it goes 
up the roller chain elevator to the “hold- 
ing” area for cooling, and back into the 
heating column. This cycle is repeated until 
moisture content has been reduced to the 
desired level. There are eight circulation 
rates on the Model 735, which handles 
350 bu. The larger Model 765 with 585-bu. 
capacity, has six rates. Both models are 
designed for either electr’c or tractor drive 
and are available in portable models. 

The third model 750 (shown in bottom 
illustration) is operated by selecting the 
amount of heat best suited for the crop and 
by setting a fuel dial accordingly. The rest 
is automatic. A convenient control panel 
with indicator lights shows how the unit 
is operating. This model is available in 
portable or stationary models and can be 


used for baled or chopped hay, grain or ear 
corn. 


Speed Monitor 


Knecht’s Inc., 3400 Main St., Springfield, 
Ore, has introduced a new hydraulic coup- 


ling designed to convert any variable speed 
rotating energy source to constant speed 
without loss of power. Called the speed 
monitor, the new device is a precision engi- 
neered all-fluid coupling cast in aluminum. 
Its internal working parts consist of heavy- 
duty ball bearings, hydraulic chambers, and 
sealed-in fluid. Centrifugal force reportedly 
regulates output speed to a constant rate 
regardless of input speed. The manufacturer 
foresees many applications in the field of 
mobile and remote electrical power supplies. 
The unit is said to convert any variable 
speed power source to a regulated constant 
speed power supply for direct coupling to 
60 cycle a-c generators or alternators. 


Straw Choppers for 
Small Combines 

Innes Co., Bettendorf, Iowa, has an- 
nounced two new models of their straw 
chopper designed for attaching to IH 80 


and 91 combines. Both models provide full 
20-in. swing. Spirally curved hammers are 
arranged to give smooth action with low 
power drag on the engine and maximum 
force for ejecting chopped straw with what 
is described as hurricane action. 


Adds to Insulating Glass Line 


Libbey-Owens-Ford Glass Co., 811 Madi- 
son Ave., Toledo 3, Ohio, has developed a 
new lightweight all-glass insulating glass, 
designed to fit many types of double-hung, 
casement and awning windows. The new 
product is now being made in 36 standard 
sizes in widths from 20 to 40%, in. and 
in heights from 16 to 24%4gin. It is made 
with two panes of single strength window 
glass with a nominal air space thickness of 


%4¢in. between the panes. Dehydrated, 
clean air is enclosed. 
AGRICULTURAL ENGINEERING * AUGUST «+ 1960 


a ee 2A SE heen att tS aaecs . ae aae 
in DRONE i <i SEIN Gee ct a ea i ope RP Berne vce SF leo ae at oe eat, 4 
5p Oe tele eg At ig Py =" at gee eos bo ge pices. bee io aioe ie mes ie ure eee: ne ee s ede c sd | 
8 RRR Uae. ee RI pees = ee a | J ee ee “Se a ae , ~ ——— 
f +8 SA RROE A “ft Bear oh ef cit * 1 cafe pi oo a ¥ Be 2 ie oa Seeha: Dak De ee ee. shay 2 ss 
ye mee? ol) aie ES 2 RR ES — = $e ie 
hay or 
iin Sheen Se 
Toa legs ch 8 oe eae 
ed eS tia 
Tbe og Pe 
=f ites imran =. 
Pel Bre Ha ies 
ot, dey i a ee 
aie ae O se , \ i oA 
es gigas 3 opiates 
ae he WS : , Beate ae 
vase A ms eet 
Nats ae . = y Beige 
ee os Oe é ’ “ea 
re ea ge * f “ipperhess 
“4 a} ne oo m" ip “ [R P # ie 
Re > — ty 7 g J & YN Paeee 
ae é NEW “a0 _ ( oN ieee 
"ae ai ie 4) ~ * x ¥ > ee 
< am . 5 : ae Shek es 
eee wa fF : > PA aot 
; as Betis, Taree, rh Ba J ene © 
b Aad OR ~~ eg " A >» ——_ “* heey 
oe We i ae \' eg 
vat, Oe y 7? ’ SS Sie 
Be ONE; bec ed \, @ NV A ey = 
ee ae ‘ ya @ polar 
ee as ~ a 2 aie 
Fad iar R IR a 
ae PF Gres @ 
‘ . Z ned Ss ) 
yh Len, a oe 
pee gs ‘ : ae 
ae Wye Dae _ —_. Be 3 
ce Bia Be & a ; ee es 
mS ie 
: $2 ‘ ; |: 4 __ = Bes. 
, ~| pe ae oe 4 : nN 5 a H ih. Saeed 
i ib an 3 i SK A Nene 
Von eae pat 5 7 ee ee ‘Beit 
‘eae ~~ || Pe ae <a 
* : f a 7, Ag Nee Botan 
a ee / € |) AD ee: 
Se ~ >> aw: | Nar | 2 oe 
es Pb te? . ¢ os . = aaa 4 oie - ae 
foe be = > es 3 2 
i desis = f he ae a Pee 
eet “tye + AES End x eee 
ce ies TR Reees, Ean SE = ae 
: a Pe : : : : 
Meas et ak ee 
Se er oe pecs 
fy) iis 
eye cis a eas 
0 ee ee ee : oe 
= Phan Sees” “aa 2. eae 2 ee maa : ie Se 
ea jo ¢ | od RGR EE mgr | cosa es 
aa y , a es <n ers shes 
ies Me , ea eo Oma eta Wet 
Rea tai Bo ee i ge ce 
Ee aR i BY at: ee | i) a See 
4 aed: 1 4 ® \4 pe ‘2. i t os “7 ae 
aed ‘3 Pp me a , 8 a 
nears. ri. eee ee me AR’ ® Ig), om jaa 
oe we ‘ Siete” aa ie 
Mo «ee ‘ . me) 7 — 
has oars 7 Ve ae 
or aeeae gy (iets a ) = - \< epic: 
i 78 aiptees = 7 iat ra " Ee es 
ese: BG 6 ..* ol i a pee 
| f . rOmmic. f tare t = 
5 ae FS i ie f oad oF ie no. oe oe ars 
hee ; ; fle ae ee — 
Cae pge | ahaa, 3 4 P , } ar 4 < ses a eae 
Br atts £ i > ard >. Oe i ae psn | | RSE see 
Se gode a a mal 2. Bae 2) eae! lee Hoo 
a8 Ae . : ail ple | eee ae ? dane 7 = 7 le. ee " ae 
ER et F he ele ae He « *, THEA eR me PP Oy CA ceed 
OR Salat —— tS | "i > si ier ee ee 
+ TPR aie aa i (joe ee aly ee aA eee ~ Se ars > 
; ee pe . j =, SEALE eee: a a i se Ly Bay ct re. 
ApS Sa te : a ; itn. eo ai x 
a Tiga wees. eT Oe a b 1a RE ed aes 
Sa Sean Rae ee eS raged eae 
Vn ois wae 4h » > te a Ne ie 
; Be} eee fe baie oe 
5 & $b A ea -_ 4 +, aS i 
7 Ay . mr + Wiles. ‘iis 
Fea ie 49 Rs > ie ce Bey 
Hat ae . ay ai * ee ome 
eae be gate] , ea Pana 
’ + Pagik. g ee ee 
tbs “4 Y 2 Ke a cene, 
Yee De te ees 
bs alae fh ) ares 
ts ae STD a 
Bl Seas \ WS. 4 a 
é iy (aa — See 
Ne NE 4 —— ee Sava 
tee Bee a 
ee el area ge 
| ph Po : | 
ee toe sor 
Pig Fy ead 
3 ire Gaia roe 
. oie oe 3 ‘ “e 
A @ rp | (Sr 
sae y 2 | BS 
Sisin a: A A rats 
iio. Ga bo vod | hes: 
ci 2 Owe t& ee Se 
ten Pelee a te 5 .o : a5 
¥ Sh 2 ra | mm eatagmence: in 734 
SES oe ee ——se . at 
a ae tea som : ean "ee. 
PS oa a ne: Cao's 3 LG a0 
ia We dec “eB TX 3) : es: 
cee ee Me i 
Hetil esp tse — a a bn es ey a, “ fo a 
Gs (OT Ce et = .a ees, eer Saks IP Pe fy see 8 s 
By 9 it Nona Mh - wake a2 ge Oe nai eae? 3 : 
eo sing a or Pe Pp ae ee a ae 
<4} at rod Hee Psa” eile WP eS a: 
Bate + 2 f S 
sw 0 paar ae 
1 aia Pe oe 
ad la ; 
ALG AO (ay aes 
Saga eek Rian 
So Sep ar ae . 
uses Meet: ne 
3 r, ere re 
~ } icing 
te hg me | pags 
es 
4h, he ea 
cn oe Nga aes 
Tes pry eat} 
tha «| te, : -— OREN ets ees RE. 
ue} a si ae ee ee a ee eee e ae i bi ss nea. Ae oe i ue ae of Rao Sie he eae Sal See -) - Giese 
co Ea ati <i Seema 5 ule aie eet mis Pi 3 "ane wees Cee 
Ae Re ‘ aes: San ne: i le Dee 4 ogee = 
(1 Ril de aes |p he i ‘. > 


British Engine Runs on Jet Fuel 


Rootes Motors, Inc., 42-32 21st St., Long 
Island City, New York, has announced that 
a new engine which reportedly runs on 
high or low test gasoline, diesel oil, kero- 
sene, jet fuels or even cleaning fluid is be- 
ing introduced to the United States. The 
engine is suitable for use in cars, trucks, 
busses, tractors, farm machinery, boats, and 
many industrial applications such as electric 
power generation. Main significance of the 
new engine is that it will allow utilization 
of the most economical kind of fuel avail- 
able in any given area. The multi-fuel fea- 
ture depends on a special type of variable 
pressure fuel injection system which varies 
the amount of fuel fed into the combustion 
chambers depending on the fuel being used. 

The basic engine, a 2-cycle, 2-cylinder 
unit, is designed to deliver 105 bhp. Varia- 
tions in design allow 75 and 85 hp ratings 
as well. 


Farm Applications for 
Blimp-Like Tire 
Goodyear Tire & Rubber Co., 1144 E. 


Market St., Akron, Ohio, has reported that 
development of its stout, cylindrical tire, 


called Terra-Tire, has opened new opportu- 
nities for vehicle manufacturers. 

In the five-year period since its develop- 
ment some unusual vehicles, ranging from 
missile-carriers to marsh buggies, have been 
designed. Included in the list of Terra- 
Tire-equipped vehicles are farm tractors, 
scrapers, graders, golf carts, mining equip- 
ment carriers, logging tractors and many 
others. Farm applications reported include 
harvesting rice in fields, hauling bananas 
over irregular terrain without bruising the 
fruit, on trailers to haul large loads of sugar 
cane out of soft fields, moving heavy spray- 
type fertilizing equipment over soft ground, 
and harvesting cranberries, taking out the 
ripe berries and after-harvest sanding in 
watery bogs. Terra-Tires are constructed of 
nylon and are available in a wide range of 
sizes and tread patterns, depending upon 
the job they must do. 


. - » New Books 
(Continued from page 526) 


Applied Solar Energy Research — Sec- 
ond Edition. Cloth. 84 x 11 in. xxi+275 
pages. Available from the Association for 
Applied Solar Energy, 3424 N. Central 
Ave., Phoenix, Ariz. Price, $7.50, plus 20 
cents postage if payment does not accompany 
order. 

This edition is a directory of world activ- 
ities and bibliography of significant litera- 
ture. The book is divided into two parts — 
Part 1 is a directory of world research activ- 
ities and Part 2 is a bibliography on solar 
energy utilization with the following break- 
down: Sources of energy —the fuel situa- 
tion; solar energy — general papers; solar 
radiation; solar radiation effects; the use of 
solar energy as heat; and the use of solar 


energy as light. Also included is an author 
index. 


Zur Wiederurbarmachung im Braun- 
kohlenbergbau (On the Reclamation of 
Brown Coal Stripmined Lands), by Wil- 
helm Knabe. 150 pages. Published by Veb 
Deutscher Verlag Der Wissenschaften, Ber- 
lin W. 8, Niederwallstrasse 39, Germany. 
Price, E.D.M. 36.60. 


This book covers all the problems in- 
volved in stripmining of coal, which affect 
industry, scenery, human, animal and plant 
life, created soil, barren toxic areas, topog- 
raphy, water economy, water and air polu- 
tion, climate and traffic, etc. It also records 
the results of a study on stripmined land 
conducted during the last 8 years in Eastern 
Germany. The author divides the study into 
two parts: The first part is a comprehensive 


report and analysis of all the details of the 
general problems of stripmining, its conse- 
quences and reclamation; the second part 
reports the actual procedures developed and 
performed by the author to demonstrate the 
successful application of the conclusions of 
his analysis. 


1960 Year Book of The Tire and Rim 
Association, Inc. 8%4x1lin. Paper 
(spiral bound). Available from The Tire 
and Rim Association, Inc., 2001 First Na- 
tional Tower, Akron 8, Ohio. Price, $3.50. 


This 1960 edition of the TRA Year Book 
contains the following tabbed sections: Sec- 
tion 1, Passenger Car; Section 2, Truck- 
Bus; Section 3, Off-the-Road; Section 4, 
Agricultural ; Section 5, Industrial; Section 
6, Valve; and Section 7, Aircraft. 
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CULTIVATION POWER 


MEANS GROWING POWER! 


Growing power means time and money saved. 4,7 
Rockford Clutches are the perfect controlled 6 
power-link between engine and work. 
These small spring loaded clutches are 
used on many small tractors, cars, 

and industrial trucks. Next time specify 
Rockford. Many types and sizes of 
clutches and power take-offs are available. 


Write today for complete details. 


% 


ROCKFORD CLUTCH DIVISION 


e omar 


1325 EIGHTEENTH AVE. 
ROCKFORD, ILLINOIS 
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SPRING LOADED 
CLUTCHES 


ROCKFORD CLUTCHES 


BORG-WARNER 


Export Sales 


a, 5 ct Borg-Warner International 
CE) 36 So. Wabash, Chicago, Il. 
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Literature listed below may be obtained 
by writing the manufacturer. 


Underground Sprinkler Systems 


Rain Jet Corp., 301 S. Flower St., Bur- 
bank, Calif.— Offers the following two 
literature pieces: 

“How to Plan, Layout and Install a Rain 
Jet Underground Sprinkler System” is a 
2-color brochure that shows in 10 easy 
steps exactly how the homeowner can install 
a complete underground sprinkler system in 
as little as 34% hours. A scaled graph sheet 
is included together with templates showing 
the coverage of all underground sprinkler 
heads at various pressures. Also shown are 


installations for various sizes and shapes 
of yards. 

“Keeping American Lawns Beautiful’ is 
a 24-page, 2-color catalog giving complete 
operating data, specifications and sugges- 
tions for using the different underground 
sprinkler heads. The various patterns and 
sizes are described, including squares, rec- 
tangles, full, half and quarter circles. Cov- 
erage, discharge, and pressure tables are 
included, and number of heads operative per 
valve at full performance for various pipe 
sizes is listed. It also enumerates all ac- 
cessories including many new products. 


Agricultural Systems for 
Airplanes and Helicopters 

Agricultural Aviation Engineering Co., 
Inc., 858 Scott St., Santa Clara, Calif. — 
Three circulars on agricultural systems for 
airplanes and helicopters include: One on 


MOLDED FIBER GLASS 


lightweight... — 
rust-proof... — 


SE corrosion-resistant 


Ideal for many farm uses, this 200-gallon tank is tops for 
use as a spray tank, portable water tank or storage tank. 

It fits standard spray units, is unaffected by many chemi- 
cals including most insecticides and liquid fertilizers, and 
will outlast metal tanks many times over. It costs considerably 


less than stainless steel. 


Lightweight, exceptionally strong, easy to handle, easy 
to clean, this tough, translucent MOLDED FIBER GLASS tank 


withstands very hard usage. 


Specifications: 200-gallon capacity; 5834” length; 32” diameter; 
55 pounds. (Special sizes and shapes molded to your specifications.) 

Available for immediate delivery, assembled or knocked-down. 
Special quantity discounts. Write today for detailed information. 


MOLDED FIBER GLASS BODY COMPANY 


4645 Benefit Avenue * 


Ashtabula, Ohio 


One of the affiliated Molded Fiber Glass Companies, 
world’s largest producers of fiber glass reinforced plastic. 
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helicopter spray equipment; one on alumi- 
num control valves; and one on aircraft 
spray control valves. 


Filtration Products Booklet 


Purolator Products, Inc., Dept. 135, Rah- 
way, N. J.— An 18-page “Filtration Prod- 
ucts” booklet, No. IND-1-60, lists and de- 
tails information on various filter media for 
process fluids, nuclear applications, internal 
combustion engines, hydraulic fluids, ma- 
chine tool coolants, bulk fuel, and many 
other applications, plus operating specifica- 
tions for range P filtration, temperature 
limits, flow characteristics, and typical ap- 
plications and assemblies are used to illus- 
trate ranges. 


Surface Moisture and Density Probes 


Soiltest, Inc., 4711 W. North Ave., Chi- 
cago 39, Ill.—A 2-page, 2-color bulletin 
gives complete specifications for the surface 
moisture and surface density probes and 
photos show their correct use for both mois- 
ture and density tests in conjunction with 
soil compaction work. 


Precision Instrument Bearings 


Miniature Precision Bearings, Inc., Keene, 
N. H.—A 4-page, 2-color bulletin, No. 
6002, describes high precision thin-width 
instrument bearings, designed for use in 
synchros, gear trains, potentiometers, servos 
and small motors. Specifications are also 


included. 


Reusable Inflatable Void Forms 


Elgood Concrete Services Corp., 378 Ten 
Eyck St., Brooklyn, N. Y. — A 12-page cata- 
log, No. 602, describes and illustrates its 
reusable inflatable void forms for: Pre- 
stressed and precast products; cast in place; 
drains; monolithic sewers; and monolithic 
pressure pipe. Specifications are also listed. 


Thermocouples Bulletin 


The Marlin Manufacturing Corp., 12404 
Triskett Rd., Cleveland 11, Ohio — Desig- 
nated as Catalog No. 602, this 4-page, 
2-color piece gives descriptions, illustra- 
tions, and specifications for metal sheathed, 
inert oxide insulated thermocouples in 
assemblies and random lengths for labora- 
tories, chemical process systems, industrial 
furnaces nuclear reactors, aircraft engines, 
missiles, and steam generators. 


Industrial Plastics Booklet 


The Polymer Corp. of Pennsylvania, 2140 
Fairmont Ave., Reading, Pa.—A 12-page 
booklet, No. BR-1, entitled “Industrial Plas- 
tics” contains property and application data 
on available mill shapes of nylons, fluoro- 
carbons, polycarbonates, chlorinated poly- 
ethers, and cross-linked polystyrene. Data 
on nylon pressure hose and tubing is also 
presented. 


Better Welds Vest Pocket Guide 


Hobart Brothers Co., Box EW-213, Troy, 
Ohio — “Vest Pocket Guide to Better 
Welds” is a revised edition of ‘How to Get 
Better Welds” and contains 80 pages of arc 
welding information. It is divided into four 
sections: Proper procedures; metal identifi- 
cation; common faults; and selecting elec- 


trodes. 


Joist and Beam Hangers 


Timber Engineering Co., 1319 18th St., 
N.W., Washington 6, D.C.—A 4-page 
booklet presents design and use information 
on joist and beam hangers, and also pro- 
vides recommended safe working values. It 
also illustrates applications where the 
hangers can be used for economical wood 
frame construction, and includes a simple 
formula for determining maximum joist 
spans for the various type grips. 
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Tailored Torque Brochure 


Warner Electric Brake & Clutch Co., 
P-78, Beloit, Wis. — A 4-color brochure en- 
titled “Tailored Torque’ explains operating 
principle, describes several clutch, brake, 
and clutch-brake applications, outlines 
specific operating advantages, and includes 
torque rating and package dimens‘ons for 
complete product line. 


Tailor-Made Power Steering Systems 

Vickers, Inc., Division of Sperry Rand 
Corp., Mobile Hydraulics Div., Administra- 
tive and Engineering Center, Dept. 1400, 
Detroit 32, Mich. — Bulletin No. M5110, a 
17-page, 3-color brochure, describes and 
illustrates complete line of production-built 
power steering components. Included are 
component selection tables, performance 
curves, and typical examples for determin- 
ing the proper size steering components to 
meet various turning speed and steered axle 
load requirements. 


Reusable Hydraulic Hose, 
Couplings and Fittings Literature 
Anchor Coupling Co., Inc., 342 N. Fourth 
St., Libertyville, Ill. — A 21 x 32 in., 2-color 
wall chart (showing dimensions of reusable 
hydraulic hose, couplings and fittings, plus 
catalog numbers) and a 10-page leaflet 
(giving highlights of complete hydraulic 
hose, couplings and fittings for replacement 
use) tie in with the 24-page catalog, No. 
D-1, entitled “Reusable Hydraulic Hose, 
Couplings and Fittings.” This catalog gives 
step-by-step photographic instructions for 
assembling various type couplings to hose, 
detailed product data, and specifications. 


Tube Fittings Catalog 


The Imperial Brass Manufacturing Co., 
6300 W. Howard St., Chicago 48, Ill. — 
Catalog No. 3108, a 48-page punched piece, 
describes and illustrates complete butt-joint 
fitting line. Included are sections on pres- 
sure, vacuum, temperature, vibration, corro- 
sion resistance, port seals, flow and velocity 
characteristics, along with laboratory re- 
ports and complete assembly instructions. 
Styles, sizes and materials are also listed 
with complete dimensional data on each 
type. 


Machining Ductile Irons Booklet 

The International Nickel Co., Inc., Duc- 
tile Iron Div., 67 Wall St., New York 5, 
N. Y.— An 18-page booklet entitled ‘“Ma- 
chining Ductile Irons” is a revised and aug- 
mented edition presenting a thorough re- 
view of the various machining and grinding 
techniques recommended for all grades of 
ductile iron. Typical microstructures are 
illustrated and descriptive sections cover 
such subjects as recommended tool material, 
tool geometry, cutting speeds, lubricants, 
grinding wheels, and ground surface fin- 
ishes. Also described are the following ma- 
chining operations: Turning; milling; 
drilling; broaching; gear hobbing and shap- 
ing; grinding; honing; lapping; and super- 
finishing. Requests should be made on com- 
pany letterhead. 


Mechanized Feeding Systems Booklet 

A. O. Smith Corp., Harvestore Products, 
Kankakee, Ill. — Bulletin No. MH-11i2, a 
36-page, 2-color booklet entitled “Planning 
for Profit With WHarvestore Mechanised 
Feeding Systems,” was prepared to show 
how both storing and feeding can be 
mechanized to provide a complete material 
handling system and it covers the fuada- 
mental requirements of a feedlot system. 
It also contains 12 actual farm feedlot plans 
and each farm represents an individual prob- 
lem with varying requirements and needs. 
Price, $1.50. 


When ARPS Corporation Needed 


RUGGED, LONG-LIFE CHAIN 


— WHITNEY was the Choice! 


~~ 

Whitney #160H Chain 
permits interchanging cutters 
for varying types of digging 


Heavy Duty “TRENCH HOG” 
Delivers Maximum Performance 


When ARPS CORPORATION engineers were designing the ‘“Trench 
Hog”’ trencher, they knew that extreme demands would be put 
on the drive chain and especially the digging chain which car- 
ried the cutters. Users don’t baby equipment like this, and they 
expect it to stand up under long, hard service—no matter how 
tough the digging. 

Arps engineers selected Whitney #160H Chain for the digging 
chain and standard Whitney Chain in 3 sizes for drive chain. 
After more than 10 years of experience with thousands of units 
in the field, here’s the record: Arps has never received a com- 
plaint on the ‘‘Trench Hogs”’ chain performance. 

Whitney Chain is superior performance chain because every 
detail of Whitney Chain production involves careful quality 
control and the use of the most advanced chain manufacturing 
techniques. More is put into every Whitney Chain to insure 
that the user gets more out of it. 

Whitney Chain is sold and serviced by a network of strategically 


located Distributors who can provide expert help in solving 


any chain drive problem. Ask them, or write for the Whitney 
Chain Catalog. 


/ 


THE WHITNEY 


@ subsidiary of FOOTE BROS. J 


GEAR AND MACHINE CORPORATION 


os 
“i 


1 CHAIN COMPANY 


4579 S. Western Bivd., Chicago 9, Illinois 


POWER TRANSMISSION DRIVES 
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The snentne is a list of recent applicants for 
membership in the American Society of Agricul- 
tural Engineers. Members of the Society are 
urged to send information relative to applicants 
for consideration of the Council prior to election. 


Arango, Ivan G. — Central Aguirre Sugar Co. 
(Mail) P.O. Box 402, Aguirre, Puerto Rico 

Brzustowski, Jerzy M. — Sr. res. engr., Massey- 
Ferguson Co., Ltd., 915 King St., W., Tor- 
onto 3, Ont., Canada 

Burns, Loren V. — Vice-pres. and tech. dir., Mel 
Miller and Co., Inec., 20 W. Ninth Street 
Bldg., Kansas City 5, Mo. 

Dvoracek, Marvin J.— Jr. spec.-lecturer, agr. 
eng. dept., University of California. (Mail) 
Box 599, Davis, Calif. 

Feenstra, James E. — Sales rep., Haviland Agri- 
cultural Chemical Co. (Mail) 4122 Taft, 
Kalamazoo, Mich. 

Hamachek, Frank Iii Pres. and gen. mer., 
Frank Hamachek Machine Co. (Mail) 205 
Rose St., Kewaunee, Wis. 

Harvey, Gerald J. — Product engr., John Deere 
Welland Wks. (Mail) 65 Fraser St., Welland, 
Ont., Canada 

Johnson, Wallace G. — Marketing spec., mar- 
kets div., cotton and eng. section, North 
2 Dept. of Agr., Box 2281, Raleigh, 


Kirschbaum, William T.— Jr. engr., Pineapple 
Research Institute of Hawaii, P.O. Box 
3166, Honolulu 2, Hawaii 

Maple, Larry R. — Production engr., eng. dept., 
Mel Miller & Co., Inc., 20 W. Ninth St., 
Kansas City 5, Mo. 

Overcash, Arbon W.-— Eng. asst., Virginia 
Electric and — Co. (Mail) R.R. 3, 
Salisbury, N. 

Pellen, Joe — cone des. engr., New Holland 
(Australasia) Pty., Ltd. (Mail) 50 Hughes 
Cresct, Dandenong, Australia 


to 12,000 Ibs. 
capacity 
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Priester, Peter F.-—-Sales mgr., John Deere 
Plow Wks., 1225 Third Ave., Moline, Ill. 

Singer, Robert B. — Chief engr., eng. and res. 
div., Minneapolis-Moline Co., Hopkins, Minn. 

Snowden, Obed L.— Head, agr. educ. dept., 
Mississippi State Univ., Box 1419, State 
College, Miss. 

Spence, James T. Ii] — R.R. 1, Pink Hill, N. C. 

Van Niekerk, Jan S.—- Managing dir., Van's 
Construction, 63 Zastron St., Bloemfontein, 
South Africa 

Walton, David G. — Jr. engr., New Idea Div., 
Aveo Corp. (Mail) 300 N. Elm St., Cold- 
water, Ohio 

Wheelock, Horacio A., Jr. — Chief engr., irri- 
gation proj., Instituto DeFomento Nacional. 
(Mail) 4 Calle, N.E. #310, Managua, Nicara- 
gua 

Willworth, John H.— Proj. engr., Interurban 
Industries, Inc. (Mail) 5218 Kevohenal Dr., 
Lawrence, Ind. 

Wissing, Owen J.— Gen. megr., Kengas, Inc., 
608 Frederica, Owensboro, Ky. 


TRANSFER OF MEMBERSHIP 

Coppock, Glenn E. — Assoc. agr. engr., Florida 
Citrus Commission, Citrus Experiment Sta- 
tion, Lake Alfred, Fla. (Associate Member to 
Member) 

Curry, R. Bruce — Asst. prof., agr. eng. dept., 
Ohio Agr. Experiment Station, Wooster, Ohio 
(Associate Member to Member) 

Hart, William E. — In charge of irrigation eng. 
res., field eng. dept., experiment station, 
Hawaiian Sugar Planter’s Assn. (Mail) 2510 
Bancroft Way, Berkeley 4, Calif. (Associate 
Member to Member) 

Payne, Donald W.— Farm rep., Auburn dist., 
New York State Electric and Gas Corp., 26 
North St., Auburn, N. Y. (Affiliate to Mem- 
ber) 


STUDENT MEMBERSHIP TRANSFERS 

Andeorte, Robert B. — (Iowa State University) 
John Deere Dubuque Tractor Works, Du- 
buque, Iowa 

Andersen, William K.— (University of Idaho) 
1037 Blue Lake, N., Twin Falls, Ida. 

Bauerle, Russel H. — (Michigan State Uni- 
versity) R.R. 1, DeWitt, Mich. 

Becker, Robert H. — (University of Nebraska) 
R.R. 2, Cedar Rapids, Nebr. 

Bedwell, Robert L. — (University of Tennessee) 
1412 Mitchell St., Humbolt, Tenn. 

Beerwinkle, Kenneth R. — (Texas A & M Col- 
lege) R.R. 5, Temple, Tex. 

Berry, Ivan L. — (Missouri University) R.R. 2, 
Mt. Vernon, Mo. 


to 20,000 Ibs. 
capacity. 


21 models for 
mobile homes, 
Industrial, Farm 
& Boat Trailers. 


WISCONSIN 


Blinne, Robert E. — (University of Missouri) 
619 W. Essex, Kirkwood 22, Mo. 

Bohrer, Francis $. — (University of Nebraska) 
(SCS) USDA, 134 S. 12th St., Lincoln, Nebr. 

Boning, Charles W. — (Washington State Col- 
lege) Star Route, Leavenworth, Wash. 

Bothager, Jon D.— (Texas A&M _ College) 
Box 395, Bremond, Tex. 

Brandt, Ray A.— (Iowa State University) 
Dysart, Iowa 

Brust, Kenneth J. — (University of Idaho) ARS, 
USDA, Tempe, Ariz. 

Buchanan, Lorne C. — (Iowa State University) 
Agr. Eng. Ext. Service, dept. of agr., Dau- 
phin, Manitoba, Canada 

Burkhardt, George R.— (University of Mis- 
souri) Reid’s Trailer Park, R.R. 7, Columbia, 

) 

Campbell, Gary L. — (Iowa State University) 
Engr., Caldwell Mfg., Inc., Box 13, Kearney, 
Nebr. 

Carpenter, Cari D. — (University of Missouri) 
2809 Dexter Ave., Flint, Mich. 

Chabica, Edward P. — (Michigan State Univer- 
— K, Spartan Village, East Lansing, 

ich. 

Chesness, Jerry L. — (Louisiana State Univer- 
sity) 3100 Highland Rd., Baton Rouge, La. 
Collins, Wayne G. — (University of Saskatche- 
wan) 110 4th Ave., N., Saskatoon, Sask., 

Canada 

Comer, George H.— (Virginia Polytechnic 
Institute) R.R. 2, Luray, Va. 

Cook, William B., Jr. — (Texas A & M College) 
R.R. 1, May, Tex. 

Corporon, Leo F.— (Iowa State University) 
College Trailer Park, R.R. Lincoln Highway 
30, W., Ames, Iowa 

oe. Franklin L. — (Texas A & M College) 

R.R. 4, Taylor, Tex. 
Coney, Michael J. — (Cornell University) R.R. 
anastota, N.Y. 

Darnell, Ernest D.— (Oklahoma State Uni- 
versity) R.R. 1, Bluejacket, Okla. 

Dimmitt, Arnold K.—- (Washington State Col- 
lege) P.O. Box 355, Oak Harbor, Wash. 

Dunn, James K.— (Iowa State University) 
Crawfordsville, Iowa 

Eccles, Homer G.-— (University of Idaho) 
Picabo Livestock Ranch, Picabo, Ida. 

-. Pen Jeng — (Oklahoma State University) 
410 S. Hester St., Stillwater, Okla. 

Fields, Fred K. — (University of California) 
303 Washington St., Santa Fe, N.M 

Fiscus, Douglas E. — (Iowa State University) 
Management trainee, Cargill, Inc., 200 Grain 
Exchange, Minneapolis, Minn. 

Flynn, Patrick F. — (University of Minnesota) 
R.R., Regal, Minn. 

George, Tommy A. — (University of Nebraska) 
(SCS) USDA, Bon Marche Bidg., Spokane 1, 
Wash. 

Geyer, Frederick P.— (Purdue University) 
R.R. 1, Wakarusa, Ind. 

Gradwohl, Donald R. — (University of Idaho) 
R.R. 5, Caldwell, Ida. 

Gray, Robert L.— (Texas Technological Col- 
lege) Box 2158, Vernon, Tex. 

Hackman, Howard T. — (Virginia Polytechnic 
Institute) Virginia Folding Box Company, 
320 Hull St., Richmond, Va. 

Hall, Glenn E. — (Michigan State University) 
755 Beall Ave., Wooster, Ohio 

Hart, Royce L.— (Texas A&M College) 918 
N. Montgomery St., Gilmer, Tex. 

Hetsroni, Gad |. — (Michigan State University) 
1548-H Spartan Village, East Lansing, Mich. 


Hills, William E&.— (University of Missouri) 
800 Brookfield Ave., Brookfield, Mo. 
Howell, Duane A. — (Iowa State University) 


John Deere Waterloo Tractor Wks., 1216 
Northey, Waterloo, Iowa 

Huff, Howard |. — (Rutgers University) Salem 
Pike, Mickleton, N. J. 

Hundtoft, Elgin B. — (Montana State College) 

R.R. 1, Sidney, Mont. 

Hurtz, Dennis L. — (University of Nebraska) 
Wymore, Nebr. 

Johnson, Duane R. — (University of Minnesota) 
R.R. 2, Roseau, Minn. 

Kildow, Stanley G.— (Washington State Col- 
lege) R.R. 5, Box 291, Olympia, Wash. 


Kiechkner, Lowell H. — (Iowa State University) 
Engr., (SCS) USDA, Council Bluffs, Iowa 
Kriz, George J. — Agr. eng. dept., Iowa State 


University, Ames, Iowa 

Laduke, Gordon E. — (University of California) 
Jr. engr., California Packing Corp., 215 Fre- 
mont St., San Francisco, Calif. 

Laflen, John M. — USDA, agr. eng. dept., Uni- 
versity of Louisiana, Baton Rouge, La. 

Leach, Charles M. — (Virginia Polytechnic In- 
stitute) R.R. 4, Staunton, Va. 

Lees, Donald L.— (University of Nebraska) 
Layne-Western, 4430 Western Ave., Omaha, 
Nebr. 

LePori, Wayne A.— (Texas A&M College) 
R.R. 1, Harwood, Tex. 

Lewis, David C. — Res. asst. in irrigation, Uni- 
versity of California. (Mail) 646 C St., 
Davis, Calif. 

Looft, Walter G. -— (Purdue University) 
Fowler, Ind. 

Luebke, Erwin E.— (Iowa State University) 
Knierim. Iowa 

Maguire, Clifton A. — (Iowa State University) 
Planning engr., Watershed Planning Office, 
(SCS) USDA, Iowa Bidg., Des Moines, 
Iowa (Continued on page 534) 
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Panels are fabricated right on simple jigs. Panels 


may be constructed as an off-season chore on the 
farmstead. 


Now you can advise farmers about an economical method 
for the construction of post-free panelized farm buildings. 
“Designed on a 4-foot module, this building system 
Finished panels are easily tipped up ond nailed may be built in its entirety on the farmstead. 
into place. Building widths range from 20 to 40 feet. 
Versatile West Coast lumber, available at any retail 

Ip lumber yard, is the right material for assembly of the panels 
at any season of the year. Erection on a treated wood 
foundation permits construction in cold weather. A 24x60’ 
building of this type has been erected in 5 hours! 

Full information on the construction and erection 
of panels and trusses is available to you and 
the farmers in your area FREE! 


ET Oy ie ee a  ( iN # ow 


FREE 
Write for informative 
booklet on 

‘How to Fabricate 
and Erect Panelized 


LUMBER &© ond ec Fone 


WEST COAST LUMBERMEN’S ASSOCIATION 
1410 S. W. Morrison, Portland 5, Oregon 


a a ee ie 


A farm tractor and loader positions pre-fabricated 
trusses, during five-hour erection time. 


DOUGLAS FIR * WEST COAST HEMLOCK + WESTERN RED CEDAR 
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Membership Applicants 


(Continued from page 532) 


Marter, Joseph H. — (Purdue University) R.R. 
2, Worthington, Ind. 

May, Robert K.— (University of Missouri) 
R.R. 1, Montevallo, Mo. 

McCollum, James W.-— (University of Mis- 
souri) 331 N.E, Crescent St., Peoria, Ill. 
McDowell, Charlies C. — (Virginia Polytechnic 

Institute) Vernon Hill, Va. 

McElhiney, Gerald K.-— (University of Mis- 
souri) .R. 1, Bethany, Mo. 

McFarland, T. David — (University of Minne- 
sota) Club Lake, Carlton, Minn. 

Medina, Kyle D. — (New Mexico State Univer- 
sity) R.R. 2, Box 344, Santa Fe, N. M. 

Mellema, Warren J. — (Iowa State University) 
Engr., Corps. of Engrs., Onawa, Iowa 

Meyer, Raymond A. — (University of Missouri) 
R.R. 1, Monett, Mo. 

Miller, William E. — (Virginia Polytechnic In- 
stitute) 10 Old Farm Rd., Charlottesville, Va. 

Molitorisz, Joseph — (Michigan State Univer- 
sity) 1105 J, University Village, East Lans- 
ing, Mich. 

Munsch, James T. — (Purdue University) 5221 
N. Hollywood, Milwaukee 17, Wis. 

Newcomb, Valentine E. — (University of Mis- 
souri) 308 Hirth Ave., Columbia, Mo. 

Nicks, Arlin D. — (Oklahoma State University) 
Frederick, Okla. 

Nielsen, James H.— (Iowa State University) 
R.R. 3, Britt, Iowa 

Noteboom, Donald A. -—— (Montana State Col- 
lege) R.R. 2, Box 78, Fairview, Mont. 

Nyborg vagy | oO. — (University of Saskatche- 
wan) Agr. Machinery Admin., 7th Ave. and 
Hamilton St., Regina, Sask., Canada 

Ogee. John H.—(Oklahoma State University) 
2%.R. 2, Ponca City, Okla. 

Oliver, Samuel C., Ill — (Virginia Polytechnic 
Institute) New Holland Machine Div., Sperry 
Rand Corp., New Holland, Pa. 

Olsen, Charles R. — (Iowa State University) 
Engr., Chain Belt Co., Milwaukee, Wis. 

Otradovsky, Fred J.—(University of Nebraska) 
Schuyler, Nebr. 

Pegram, Richard N.—(Purdue University) R.R. 
2, Owensville, Ind. 

Petersen, Ralph E.— (Texas A & M College) 
Danerang, Tex. 

Pettibone, Clifford A. — Agr. eng. dept., Wash- 
ington State University, Pullman, Wash. 

Poore, Paul L. — (Iowa State University) With 
U.S. Navy, Naval Air Station, Pensacola, 
Fla. 

Prudencio, Roberto (Texas A & M College) 
Avenida Roosevelt 43, San Salvador, El Sal- 
vador, C. A. 

Randolph, Franklin L. — (Michigan State Uni- 
versity) 1618-G, Spartan Village, East Lans- 
ing, Mich. 

Redford, Robert L. — (University of Missouri) 
4345 Franklin Ave., Western Springs, Ill. 

Reeve, Ronaid D. (Cornell University) Box 
562, Mattituck, N. Y. 

Reiser, Matthew M.—(University of Nebraska) 
Habco Mfg. Co. (Mail) R.R., Butte, Nebr. 
Rhodes, Richard G. — (University of Missouri) 

Box 15, Browning, Mo. 

Ritchey, Alan L.—-(Oklahoma State University) 
Hendrix, Okla. 

Robbins, Joseph P. 
7, Valparaiso, Ind. 

Robinson, Robert M. — (University of Missouri) 
R.R. 2, Drexel, Mo. 

Roepnack, Alan N. — (Cornell University) 23% 
Grant St., Utica, N. Y. 

Sawyer, David L. — (Cornell University) Ven- 
ice Center, N. Y. 

Schemmel, Leon A. — (Iowa State University) 
Engr., American Bridge Div., U.S. Steel 
Corp., 208 S. LaSalle St., Chicago, Ill. 


- (Purdue University) R.R. 
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Schofield, Harold D.—(University of Missouri) 
R.R. 2, Hallisville, Mo. 

Schoof, James E.—(Oregon State College) 3339 
Long Ave., Corvallis, Ore. 

Shyluk, John — (University of Saskatchewan) 
‘ord Tractor Co. (Mail) Redberry, Sask., 
Canada 

Simpson, Aubrey N.— (Virginia Polytechnic 
Institute) Accomac- Northampton’ Electric 
Coop., Parksley, Va. 

Smith, James G.— (University of Nebraska) 
Dist. Office, Dept. of Roads, North Platte, 
Nebr. 

Smith, John S., Jr. — (Virginia Polytechnic In- 
stitute) Virginia Electric and Power Com- 
pany, Richmond, Va. 

Stiefermann, Charles A. — (University of Mis- 
souri) Bonnots Mill, Mo. 

Stong, Jack V. — (Michigan State University) 
2555 Westwood Dr., Muskegon, Mich. 

Strane, Laurence R. —- (Montana State College) 
Forsyth, Mont. 

Stumpf, Walter N.— (University of Minnesota) 
Box 13, Nashua, Minn. 

Sturm, Dale C. — (Michigan State University) 
2283 Sturm Rd., Pigeon, Mich. 

Sullivan, Thomas D. — (Texas A & M College) 
R.R. 1, Stephenville, Tex. 

Swanson, Kenneth W.— (University of Minne- 
sota) Glencoe, Minn. 

Turk, Lum — (Texas Technological College) 101 
8S. Ridge St., Hallettsville, Tex. 

Twente, Philip W.— (University of Missouri) 
15313 Earlham, Pacific Palisades, Calif. 

Tye, Thomas L. — (Oregon State College) 156 
Reid Market Rd., Bend, Ore. 


Underwood, Robert B. — (Louisiana State Uni- 
versity) Box 507, Crowley, La. 

Utesch, Alfred L.— (Iowa State University) 
R.R. 1, Box 46 C, Riceville, lowa 

Van Ginhoven, Robert M. — 913-L Cherry Lane, 
Michigan State University, East Lansing, 
Mich. 

VillaGarcia, Roberto — (Texas Technological 
College) 4078 Tech. Station, Lubbock, Tex. 
Vongsuri, Sommai — Agr. eng. dept., Oregon 

State College, Corvallis, Ore. 

Walter, Fredrick L. — (Cornell University) 114 
Summit Ave., Ithaca, N. Y. 

Wasdin, Thomas A. — (University of Florida) 
1014 N.E. 11th Ave., Gainesville, Fla. 

Watson, Harold — (Louisiana State University) 
International Harvester Company, 7 8S. 600 
County Line Rd., Hinsdale, Ill. 

West, Ervin J. — (Michigan State University) 
Ypsilanti Mobile Village, 953 E. Michigan 
Ave., Highway 112, Ypsilanti, Mich. 

Wickward, David M. — (University of Idaho) 
R.R. 2, Box 68, Moscow, Ida. 

Wilde, David A.—(University of Saskatchewan) 
Welling, Alta., Canada 

Witte, Dwight C.— (Iowa State University) 
Early, Iowa 

Withelm, Luther R. — (University uf Tennessee) 
R.R. 1, Box 200, Camden, Tenn. 

Wilkinson, Thomas L. — Purdue University) Ox- 
ford, Ind. 

Wolfe, Robert R. — (University of Wisconsin) 
320 Lathrop St., Madison 5, Wis. 

Wood, John A. — (Louisiana State University) 
Box 114-B, Welcome, La. 

Zaruba, Arlen A. — (University of Nebraska) 
Cedar Rapids, Nebr. 


PERSONNEL SERVICE BULLETIN 


Note: In this bulletin the following listings 
current and previously reported are not repeated 
in detail. For further information, see the issue 
of AGRICULTURAL ENGINEERING _indi- 
cated. “Agricultural Engineer’’ as used in these 
listings is not intended to imply any specific 
level of proficiency or registration as a profes- 
sional engineer. Items published herein are sum- 
maries of mimeographed listings carried in the 
Personnel Service, copies of which will be fur- 
nished on request. To be listed in this bulletin, 
request form for Personnel Service listing. 


Positions Open—February—O-4-601, 11-602, 35- 
605. March—O-57-608, 66-609, 83-610. April—O- 
105-612, 111-613, 114-614, 126-617. May—O-169- 
618, 171-619, 187-620. June—O-231-621. July— 
O-237-622, 245-623, 656-624. 


Positions Wanted — February — W-3-1, 10-2, 
15-3, 16-4, 17-5, 5-6, 33-8, 37-9. March—W-46-11, 
63-13, 62-14, 69-16, 73-18, 74-19, 76-20, 94-21. 
April—W-99-24, 102-25, 96-26, 110-27, 127-28, 12- 
29, 117-31, 120-32, 121-33. May—W-101-34, 140- 
35, 129-36, 156-38, 175-39, 119-40, 158-41, 170-42, 
103-44. June—W-190-45, 191-46, 207-47, 208-48, 
199-49, 193-50, 213-51. July—W-211-52, 221-53, 
238-54, 247-55, 239-56, 252-57, 253-58, 254-59, 
257-60. 


NEW POSITIONS OPEN 

Graduate Assistantships (2), in power and 
machinery, farm structures, electric power and 
processing, or food engineering, in agricultural 
engineering department of an eastern state uni- 
versity. BS in any branch of enginering or tech- 
nology. Academic qualifications for graduate 
work. Thesis research can satisfy departmental 
duty obligation. Salary $2,730. O-270-625 


NEW POSITIONS WANTED 
Agricultural Engineer for design, development, 
research Or management in power and machin- 


AGRICULTURAL ENGINEFRING 


ery, rural electric or product processing field, 
with manufacturer, processor, or farming opera- 
tion, anywhere in USA. Married. Age 27. No 
disability. BSAE, 1960, University of Arkansas. 
Farm background. Naval enlisted experience 8 
years. Available on 30 days notice. Salary 
$5,000. W-263-61 


Agriculturist for research, grain storage, or 
production in farm structures, long-time pres- 
ervation and storage of grains, or pest control, 
with industry or public service, anywhere in 
USA. Married, Age 44. No disability. BS in 
agriculture, 1949, University of Belgrade, Yugo- 
Slavia, with emphasis on entomology, pest con- 
trol, grain storage, and agricultural production. 
Experience in charge of production, small co- 
operative farms 2 years; production and quality 
control for Seed and Grain Institute, 6 years; 
in charge of livestock feed, Veterinarian In- 
stitute, 2 years. Available on reasonable notice. 
Salary open. W-264-62. 


Agricultural Engineer to manage retail outlet 
on large farming operation in Southern US. 
Married. Age No disability. MSAE in 
power and machinery, 1955. Farm background. 
8 years experience with full line farm equipment 
manufacturer. Experience in sales, service, and 
research. Available on reasonable notice. Salary 
open. W-265-63 


Agricultural Engineer for design, development, 
research or writing in power and machinery with 
college, manufacturer or consultant, anywhere 
in USA. Married. Age 37. No_ disability. 
BSME, 1949, lowa State University. Experience 
with manufacturer of agricultural and industrial 
tractors 11 years including 4 years on design of 
engines, 2 years on experimental stress analysis, 
and 5 years on general design and development. 
Military service experience as mechanic. lowa 
farm background. Available on _ reasonable 
notice. Salary open. W-262-64 


for industrial and agricultural 
applications where long chain life, 
low cost and low maintenance requirements 
are governing factors. 


THE LOCKE stTEEL CHAIN COMPANY 


1205 SABINE STREET, HUNTINGTON, INDIANA 
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With two 4-row cultivators, farmer Henry Poffen- 
berger, of Eldorado, Ohio, can cover 180 acres of 
corn twice in less than four days. However, he had 
a problem to solve. The cultivators were too wide 
to pass through his gates. 

Widening the gates would have been costly, in- 
voiving a lot of time and labor. So Henry figured 
out another answer. He did some cutting, welding 
and bolting and ended up with a hinged-type culti- 
vator that folds up by pulling one pin when he 


, : ra , ‘ ’ , 7 F. 
DORE, Ge te Si as ER a FRL 


IF THE GATE’S TOO NARROW, FOLD THE CULTIVATOR! 


encounters a narrow gate. His ingenuity not only 
saved him money, but he also was awarded $100 
by a farm magazine for his idea! 

This bright idea was a big help to Henry Poffen- 
berger. And so are the neighborly service and on- 
time deliveries he gets from Texaco Consignee 
Hubert J. Miller, of Eaton, Ohio. Mr. Poffenberger 
uses economical Fire Chief gasoline. He, like other 
progressive farmers, knows that it pays to farm 
with Texaco products. 
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He built an irrigation pipe carrier 
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Willis Kaufman (right), farmer 
near The Dalles, Oregon, needs 
irrigation to grow 250 tons of 
cherries a year. He has two wells, 
one 231 feet deep and one 621 
feet, which provide 600 gallons 
of water a minute. To transport 
the aluminum pipe around the 
orchard, he rigged up this car- 
rier, using angle iron and the 
wheels from an old car. 

Willis Kaufman depends on his 
home-made pipe carrier just as he 
depends on Texaco Marfak lubri- 
cant and other products from 
Texaco Consignee R. M. Brown 
(left) . He prefers Marfak because 
it sticks to bearings better. It 
forms a tough collar around open 
bearings, sealing out dirt and 
water. Marfak won’t jar off, wash 
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off, melt down and drip out, dry 
out or cake up. 

Try Marfak yourself the next 
time. Get in touch with the Texaco 
Consignee or Distributor in your 
area. You'll like him and his serv- 
ice—and you, too, will find that 
it pays to farm with Texaco prod- 
ucts — the best friends your costly 
farm equipment can have! 


BUY THE BEST...BUY TEXACO 
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If you're looking for— 


@ Fast, dependable 
installation 


High shear strength 
High tensile preload 


Excellent pull- 
together 


Broad-bearing areas 


©e @¢@080 


Uniform clinch 


. there’s a Huck fastener to suit your application. 
Huck fasteners have saved considerable time and 
money for hundreds of equipment manufacturers. 
Your Huck fastening engineer will be happy to explain 
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New York 17 —BILLINGSLEA AND FICKE, 
420 Lexington Ave. LExington 2-3667 


Chicago 1—DwiGHT EARLY AND SONS, 221 
N. La Salle St. CEntral 6-2184 


San Francisco 5 — MCDONALD-THOMPSON, 
625 Market St. EXbrook 7-5377 


Los Angeles 5 — MCDONALD-THOMPSON, 
3727 W. Sixth St. DUnkirk 7-5391 


Seattle 4— McCDONALD-THOMPSON, 1008 
Western Ave. MA 3-3766 


O/ SAVING ON 
/ INSTALLED 
COST! 


Portland 1— McDOoNALD-THOMPSON, 404 
Times Bldg. CApital 2-5146 


Denver 3 — MCDONALD-THOMPSON, 620 
Sherman St. KEystone 4-4669 
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Montrose Blvd. JA 9-6711 
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Oak Lawn Ave. LAkeside 7-1324 


Advertising Manager: HARMON MULBAR, 
420 Main St., St. Joseph, Mich. YUkon 
3-2700 


Who Should Join ASAE 


If any one of the following descriptions covers 
your present work: 


© Development, design, and application of 
farm tractors and implements and their 
components 


e Design and improvement of farm buildings 


e Engineered improvements for soil and wa- 
ter conservation and use 


e Creating applications for electricity in farm 
practice and living — 


then you can derive much benefit from member- 


tion write 


to you the many advantages of Huck fastening systems. 


See our catalog in Sweets Product Design File 


A. MANUFACTURING COMPANY 


2480 Bellevue Avenue + Detroit 7, Michigan - Phone WA 3-4500 
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AGRICULTURAL ENGINEERING * AUGUST * 


ship in ASAE, and the Society cordially invites 
you to make application. For further informa- 


AMERICAN SOCIETY OF 
AGRICULTURAL ENGINEERS 


St. Joseph, Michigan 


1960 


at” Cres | re 
dae (1 : , . ; Jake 
PMR NEAR gt BS rn ee ae ae. ME a 2. gee thy En ER Ss Ce et eee Se es eae eee eg meee © Mee] oe RA eta Pam Fda | JP een 
SRR Fee) Seeger Rea: : Re Oe goer. ne: SRO | fe! ertees. Fic id a ge ke 
Sige BV RLS PA See? Se > | a - an ee ay ee | eee See ETT ox eee be eke 5 ae. "ae a ay i Sap EG ite See ee wee Pay Ff ae oan ene <3 
- ie . Senin ee ee 
Dea TES py eenee 
Sei eee Tae eee 
ti Gee ree Wi 
ae & Po “ap 
Pee aS ig ee 
cathe ee 
ER 8 + 
a ee oe 
y ol “ats 
- a! | 5 = 
¥ y 4 . a fie 
H ros | , 
& Se 4 ay fe as 
4) Sagas 
Rhee tae 
veeae ta ies 
RL eee ee 
Bara! Pee : Se, 
ee ae ee - ib ie 
poy ke rh 
ire ae | ye 
Bees Fo : 
“Aa aad cy 
, 5 et ion ee 
ct ie cen bt ee 
ee mo ae 
re gn 5 S| MS Se 
aie as Y —————————————————————— ed fet 
leat eae 
“Sater ae 
baat Gal eae 
ane ee ft Ue 
a er 7] ee # > 
i fome ee 
Bt hen uae 
RS Cae: 
Perches yea 
FER he a Mie Sa 
Poh iiar c Aa 
ea as Nee Po Po ’ os 
wey a as: 
Pit te.) Po oe 
eo . Ae q es — 
teas) oy i, 
oe be ae 
ve ti SSA es 
: Tae a 
ro orp bo te 
ye. ve pag ey x Dy 
mE en ee 
Reis, aan o. 
SASae 1 a3 3 
ae nS, ; SSS sss sts SSS — Bae 
ep amere Je * im 
pg era] enue a Be 
eg? rae : / x AR 
Aes Set Sams / an ae 
Meiers. Moet % >, ie 
_ ee ia 
ane a 
Ae War. ae 4 q Done 
ate re Reet : wets 
cir PA pie 
F et Agee F | 
Cappers 4 r apt ts 
hag ert | 3 F . y ‘ebe 
; ! ta ae 
= oe f Bad ae een 
| ato “1 P cH p eres 
oso F 4 bag. ore ce Be 
AS ay a = ae Ree. ae Be 
Bago | Bawa” pec e se: See ee 
Bete oe ae Eee } aS eee: 
Loa eae ee: ere i | ey <a 
ag Le fer dase j Nga 3 
eee 7 PE CO o ue i, 
Pete Pe a | ico 
Seta ri 4 4 4 ee 
medcven eS Se eo ee Rae: cha 
‘eek Saker | oo oe ie 7 bi: 12 le 
Loa ae | Bn i od m a Ric 
eat) et . ! Scar a aan i Eas) : 
pete gee teat | ea erabt Tike tac. eam i 
Veer ood is es ot el an 
ISS rate don Mr Se ns eas ical 
Sit | é F 5 Three, ce ae 
pg at “Se Begs ae fat: 
oY oe bn si ) ieee ee ia 
pee et PRE, - Bi ee 
AC oa 7 - heeled ite a cee 
eee eso ig =. 
TEMS me | & ies ae Bi 
ib Br eik ey ‘ ae a 
ES eee I i ————— oo ee 
bet eae Py tae POSS oO ae i 7 = on 
% Hees} ed P 5. a i 
noc amma § Pa see eae. I —_ ee 
hi, React 2A Be ve ’ eee ee 
pr ew | ‘ o - Di Sip ea? hig ie 
' u ee oe Bs he a aN Marat 2 Bei 
ga =: nae eRe a ase is 
IO mah Se an ‘a 
eS om 
4 Bente: : ies 
yp ae Se | 
ers | im 
eres ss ie 
ee | | =. 
Rar sth gee ae 
oe as EE sug cage se ae 
ene : —“C;sSCSCSSC pees 
es eet 5 : ae 
¥ Mes $ : 3 rare 
fe cae yen 
Ata Res ice 
<2 ReneS 1 2 Laem 
vag Uren pete 
\ Ieee Ot yd eh ae 
ES bape pe 
eal os Tees 
; py | Pe —“C;is‘CSCSsSCSCSCSC“(‘éC’'SCSSCds ee 
. yey he 
eel | Bid 
Migs ee : 
BU Ste a. 
aie ia 
ae oa 
08 ee eS nile 
7 1 Saag Mk . _ Sere 
ete ee COR: Se ee! eee a a er er sl Oe a ee fo ren ee % 
1 ee ae As" ae ee eee Ae open aad Bie 2 ae ae os ia Ets Sac Naat e wae ee 
RRS, Hi a Po: =F - Re ee Oger | etn cy ee pnas Pale eer he cit! Se ees? Ps. yes ae q er E, erin. | Pas) cae Nemes eh tae 3 we 
Dae petites « nee eS i Pt. a ag ae. aie es aes Beet ee ee eee, ee cc ee ees ’ ‘a ; PRS ee Bee ie ae 4 
FS ea oc ae hi ot = rs a  e d Be a ES “eater es tee. a wee rr j eter Peer bo Danae) Ee 
vo ee Oe vor tne 2 Sa eb apes emi ve: Be a Qeqeedeter Ee ie aa! sisi eA aig Une Oe Ss See 
MMA 20 ee sridr | peta Slap | emg, oI RS Ns its Vs er yg Be ea BS ede “SRR ee oa 


ROBLEA - 


<A ph 
 S ere nf me 


a ny ee es o 
eee st 2 is 
cad © ie 
4 


os See ihe Sas REE Abin Lae ee 


NEW HOLLAND MODEL 33 CROP-CHOPPER hustles crops 
into its cutter head via Link-Belt heavy-duty, 12-in. diameter 
auger. Precision steel roller chain drive assures positive 
transmission of power. 


Exactness of construction is just one of many 
reasons for designing with LINK-BELT augers 


Straight and true! And Link-Belt augers are built to stay that way to 
assure years of smooth, vibration-free operation. Their strength and 
straightness result from strict manufacturing controls. Only selected 
steels are used to assure a smooth, accurately rolled product. And 
specialized forming machinery turns out uniform flighting consistently. 

Link-Belt augers are available in a full range of diameters, gauges 
and pitches . . . with helicoid, sectional and many other types of flight- 
ing. Link-Belt also has a complete line of troughs, spouts, hangers, 
drives and other components. For further details, contact your nearest 
Link-Belt office. Ask for Book 2989. 15,396 


) LINK{©}BELT 


NTS 


FARM MACHINE AUGERS 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry 

There Are Link-Belt Plants, Warehouses, District Sales Offices and Stock Carrying 

Distributors in All Principal Cities. Export Office, New York 7; Australia, Marrickville 

(Sydney); Brazil, Sao Paulo; Canada, Scarboro (Toronto 13); South Africa, Springs. 
Representatives Throughout the World. 
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‘tae are two big reasons why the trade-mark 
“Timken” guarantees top bearing value. 1) It 
assures you of uniform high quality and performance. 
From the steel right through to final inspection, 
Timken” bearings are made to the industry’s most 
exacting specifications. 2) You’re assured of the 
finest bearing service available. 


“Timken” is the registered trade-mark that iden- 
tifies tapered roller bearings, fine alloy steel and 
removable rock bits made by The Timken Roller 
Bearing Company. For your guarantee of value, spec- 
ify “Timken”. The Timken Roller Bearing Company, 
Canton 6, Ohio. Cable: ‘STIMROSCO”’. Canadian 
Division: Canadian Timken, St. Thomas, Ontario. 


Industry rolls on 


. — w © 


as =n ee ® 


, 


, Sage bp Peed te 
sa a ee Ut cancel Ne he ae Ie fea’, ae Ro SOUS SR Sere ee eee , oA ie ae my Bh g ae ee: mits vem Rss i sy nb ee Me 
7) “e ca te nn. hg Ny ate Niece ee miatoar dard) i... Seed || 50 mr ee ee, (oe 9 Paes Cale ee ee oa Bees ae 
Og RRR SE ec oer a Se Meri | a a A sa ae 
beta a ESAS an oe f a ages 
ae ones Fe eee 
vet To | ola 
BG crt 
cates et orate 
a ae aay 
ye a 1% seine ra — : et ae 
ate a nore ad wee i | as, eae 
ae} se Ri, ws ke 
5 afy eis ” ae pe: 
mare) ‘ . ae . “on ae 
Sa Ao y , = - . Pak oo 
12 ee | y thes . if a 
eo q — Rey ae — a il 
ey Se ‘ ‘ ” oe ae le ern i eyes ot hie ' M ae ct 
e* E ; f : , id - _ ea meg oe ; ‘ — ee 
Pos ae ie | 4 oa eae ac. ae 08 . — ef <a bed it 
ee 23 = if sv | Sl r Iiespenes s = in be ’ : i ee ( ie 
hie 4 — gm \~—L. ie ge 
= ee | f jit _ : oN J Se Es. | ‘ae cae 
wees f Ge ee a — . te 5 
rit he ‘com aeed et »? Wii ae Z “" ‘ : = ie 
este — oe a ee a OS aS igs 
¢ o\. EN } ————— seni Tie _ li ee ie re = _ - fe Be } 
a Paint 3 F Neil Lod Peat tere pie ear aaa . ee a oe Be i. ee & es ge 
cr | ve J si 1 SERS Faas a ns Nt 3 = se aii a oo e i a ae <a = Le te 
waliLorese # ghee al i a. & \ 7 oe , Se ia: 
Ne) eet j aie y . a hy a boi: h ee 
Mw) gPim e y ors rf a. ~ als i, _ a a % % 
: e eet , Ps f be 7, . ES —— My te, ; iE .? : Ba ae 
Pt eas ; es Z = ae em i ———_ >} a ts > BN 
Ar ; Pes & { or we a % ee 4 aa . 
a ; ' Se > ale oe a” ~ “kh. ._ re ~~ es 
oe aa | if ,  e Lae —_ ~ | % ‘, eee + \ a: 
el ee | sz Pe ee ae Ne ine . Vs bak a 
il amet j we ele are ? ‘XN —. F a ae a 
ee eae 7 aie ee , a > am 
ies RES. | | F ae i ee ip ~~ =e ‘ee \ 4 % ee ; 
Soar # Pan hg Sole = % —— ‘ee as ‘ CSB 
f Nee . -_ ae. a "ag = § * _~ ; Ss ae 
Higa a , a ae q Ss. F q iB . a re 
bo amet 4 co oo :  ~1ef FRVIic ‘. = : & ee rg! a 
ne eg 3 e Serie ’ v tt ™=, ~ 4 E me 4 %, a ei 
‘ qt eee } baste a fe “Aan : ‘ . &e _ a 2 ae epee 
=) ney i of a sewed Sh , = 4% ™ : ip 
Rasa e| |, > = o ‘, m™ | a i eye: 
5 Sdee |. 7 Zt ec re ~~ os i E; : 9 aa 
eae SD, eae E os 4 ee 4 a = ie 
0 a ae | . : a a r ——_ 86h a: aii . 2 B - 4 sepals 
Sp 4 # = 4 vf \ — Fi ? soe, a es: 
Ears bes a 2 a , . 6 3 ¥ ; tt oer . Ne 
t aleead 22 zg. —— 4 | = -natatas ta * rwa “ Pris \ ; 2 = : } ete 
et woe . = ie vi . : a | i oe 2 aa tT ‘4 e 4 . = / a ey , % ea 
elt ka f a s 4 a : Patt it Bie a = i one 
yo) eee b q 2 £ ane z : ; & @ ee iA LZ ss 8: & we 2 q . = a / 9 : ees ee 
seman |: a ._ = f H 2 ope 
Sl ae se ‘ ee 3 = : : Bi pany 
9 blac ear § q ae - j sé Kilts 
a ect |. oo a. 4 : az oi : “aa 
tes aS 5 + q Biss cal 4 ; 4 a “ -_ os ~~ fri 4 Boe 
eae a = niarantTraaca VOI 4 | ae “¢ f ee a 
Lanne Pie 12 & [= ee = g arte ae 4 vi * eeeores 
per Sa 2° t 2 / @eiar. Tetetiot Be a AGW f ; | ae = * Bh ks 
x te _: Se acat CALPE Ws JD J I aie ee 
a ek . & — a = fs a - ; ate 
7 eS . e _— -_— ee _— ¢ & ; et 
23 RE ee % 4 if. : Ps 
if we ‘| - 7 < i og = - —_ | ; +2 : ‘ 4 ‘ es dike 
ne e r a % - j _— “s d eee ; a ¥ ek 
re . = ‘teas 5 : —- ge ss eOeea 7 @ ow a as i eS ae 
+ Paphos adie | = Sie ~~ oY "Ea rae F ; : 4 idles j » # 3 ee 
ater? a q 5° i f | fut a & gaan | é (2g j 7 Be 4 4 i= Pe : Fee 
ae, ae ii oes ae 4 q a f S-s €. se > a= Z = e-4 ate + 
Sew ee ah q La, ; € | * » 2 ee } yy Gf Fy 4 ae <s Pos Sie 
ee cee a 4 < Sail ’ 7 Bid r ae . — ata & oa 3 
easy Pyle El > = Be % \ — , a i = 29 «ig: 
Tit Al og » | 7 eae 4 a ” a + 7, - Mita 
Bi (OP . = oo 4 : 5 eA a. : £ sf Re oll 
te) Am \ Vvalia ST mes. fF poe 
othe Bhae et ? ee %, ™" Traetis 2 - Pj Jae se re 
‘ream eters El | = mak ." ae 7 4k LA i |. 4 ci | ed 
oP eae q carts ¢ 5. se i” * co ag a ss q 
eet PS aren . = a + te, a ay : , . a a = — 
1 ea AN £ . = ee. 4 oe ™ - - ¥ , as aa 
1 ae RE ES: 3 ae * 7 , - , a - , ££, prac? 
7 eee ts BU BL © 4 ms . ay %. i Si “a os 7 - ‘ - - aa are 
aan gee oak | . Ve Oa. a RES ord ie. i — ——_ F 7 ew A : ie 
Bard _ ee >See ———— ec F , a peas 
ps eeen \\% Sek See. —— | , i - f, pa 
eT ee . 7 Bees inte “he. pea. Bia nes > . ane 55 _— 4 Be , - em 
eee ™ Aig a, a ot See Te iy si, - Y ff ee 
ro aaa a oon i - af a A. 4 a. 
7 Bae) eee " " a li aes — oust acai i Z ae 7 i es 
i ee: ae 2 = i ‘ z i aa i 3 aad ; eos 
ta Sphin! ny, oy , mae ne. ll =s uel et. : be 
IS aie ase c. Ee —_ itll \ 2 rt a 
ES BRS |: ' ie. . ee A sell ; Be 
Seog ah ae ¥ Pe ee: ae _— . Rho Chel a BF 8 
Rate Ft z 7 . o eee kOe “g ‘ ‘ il. P ’ 
RBCS. ae % = ae ra ae S — & ions 
¢ res & ‘ Wes eee a see 0 os : a Tae 
Lae cee, *, . > “Ee b as “ a er ae 
itu ey i ies. OO he rm Pg ‘a ; ao a ed ioe 
OLE \ <— ae tiene” my 
eee ea | . Sei ot ee al oS 
: at aN f * Ts, ea a My 
Bee ye ST ~*~ a — sae Biers. 
ori Te rey * Sr aa “it wn 2 eS agile : 
eg: Siar eB oe — 2 ARBRE gle Fr ae ro ee 
PN get i ce ae “ 2) a 7 Semen grey.) ees at a af 
FEL ~ Ay | ™ ier ehh es ai sera 
hs ee t i ea “ oie 
vans ee tee i etd 
ay, , ny. | . ine ie 
Bs scp iit: ae 
ME Ne ee eee 
ae fae Hs e354 i 
aA BS ab i 
i. eae ae eas 
eee ee ser. 
ee ae: ie 
Male. el ee 
aCe Meas Seite 
ee & 4 ae 
SE iy 
ee ak aaa 
anys parce aan pete 
Oars “s 
Re aay 
a aca ae 
ete pp Bice 
Re: | ed 
‘Sean i 
= eee <2 a 
a orien ‘ora 
t hileg tena 8» E 
tee Sf 
oe, jae & 
ti Riot... e 
eis aap ae 
“AS a See Zs ‘ 2) 
AL er famer a, % " : ee 
te eee ; : ; F : oe eS 
cae y f : f, fe” fae a: 
Bea hol tale i ie . = | Ed ne i) ee Ge 
Bea ee eh JA a .):) | 4 . ed we pS! 
fos 5 Cem Se * P oN 4 = 8 mee oe 
peeeet it ene to f 4 "7 3 ' i hd Hy ' pea 
COP aie eee 4 % —. 4 Bi Vat. . | Bee 
Reta A: a il ih \ \ im Ff Ae FF Ff fh 6h bra 
i ee & * = ; a me ee 2d — Ts, 
ABR asp E.w«t i L i s ie 
NOS Ri tas 2 Ss be : sas 
at - re | 11 bearing Fe 
bs aed eee | 1s 
Peet oo) b tapered roller i 
a See By ieee 
be rane ie 
vinta Oh Nee: 
fi 8) ees | ies 
Tre SR EG Mes Pa 
eee ae is . 
ae ae | 
a. ee be 
oe ; be Sait 
‘if Sd aut ae ict eee WS ae ee ak a ae 
r pide 5 Pe Ses en lai i RMR naa Co 0; mel esi cae eee tes “ae eae Rat 
oe Se eee a ee eee ee ee. Se ee eee | 
oon) Saag iy SR Bee (eee Po ee ee foe ieee se PoE ORM eR a “ay es - 2 a _ 
se ee ae GS) Sie ie) 2 nies. ernest) i) Sop ao ah Bre hi aay | a ae | 
wee 7 S| pps Vy imei amar ainces cosa Sa oa ” oS aN aes er ers PS; a ee 
GEIGER 0) ana ate fae, sae 


st 


hal hat 
hy 


ere 


pits yh Oo - 7, ee es © : bo eo ie re Sy ee a (aes, 2 ee eee ao a a Se 
he Uh Ls A (a a, Air a eee rama a Spee AO eee |p G . 
BR Dee Se ee ke | ee ea ee a. ee eee ne ce ie. eS Y aoe een es 7 
pie oe Se ee a . So en eee ee ee icicle ES re ; ne 
te erie ie. Sart e | Se SS ee ere (ee eee? ee Ea eee : oh peat 
igs aaa ie ea a : ‘eer, co 0 RS SRI re a cae i eee Sec : eed 
eR ee ai ye = Seo: inal eer 4 ee os ee. < : Po et ee ; PR ; 
ae ne ee: Se, . Pate FR Petes ge tee er 0k St 5 soa 7 a 3 See. Poa : é iad 
part oe Re Se, se oe 2 Sees een op ee ace (er 2. i a a : : 
ae eee - (HE > a a ie ae sa tase pe a Sie eS RT Bata IS eee el al rie. Se hy a aa 
Sis a o RS, ee a. a a Se ee = ea = eo ean yd pean . 

‘Ae isi ee a er ee ae Pee ee ee et tee ee ag ae ae ; - E 
ne pees ~ “ ah ee me AP + oe ie pis eo Ee ‘Sa aS ee a » aaa oie tata ety Sy cee eee 
Tae a eles pain aia reer oe Be SD TS oe ig CU, 7 Saas ee ol a ai een “4 . 
pS eI ee eo le See 5 i Z _ a Bt Bee cee. = Shee ts ADS hee sae erat oe eat ce 
COL! : SUBIR sc. ek eta iam ters: iS pea A aes oe Ti ae i ee GS Se ‘ pe. ee ee 
eR oP ee ae Sn eae ee te ee er en ame Se Seen peer ie ne 5 
ais) eager een eea eerie = cae a eae a aaa Be RVR ACG) fis 52S ON aR ate ne ee oe Pe sete te . eo ' - 

: a F TR ge nc lt a eR ET Py eee ey See , ae oe 
pee, . ieee eo eee ee ae ee yl ibe) i age Seen i ae 
oe rm heer SS a ee eee Sets Sarees ee aes. Th ane 
es eed one 22 oi a is BS es eae Fen oe SORES TG See SES poe = = . roe om oo * ae 
Be ete bene a nes Reged ae rai Se = ey ee ee og ; * * 
Ly ae Se ae ee pfintesy ae |i Sor ROO eae apie RRS oo oe : : ae: wae oet 2 eae 
SESE ee bes So, aes ees. et yy, Se ee Le Se eee poe 
Se ee eR. #8 | See SIRE CES one ed ‘24, Sas Bt f(s =o ‘ : aes : oe 
Feat ete ora, vey Ue Cag sae = oe er = aa ie ae 2 eee ae = |e Oe dete = 4 : 
eae Mates Pee a a oe oe. Pe Paes oo tae ty SL : “=i fae ; a : 
ao ROR er Ye gece: oS ee ae ae om “f aa ir fe ee ae i ace i oe ea Resco : ore tak ee : 
a or ae) ne Poh a We i Se “7 teste G Reet BOM ie 8 3) ag Sate Me ik Ss i 
tet a ‘ee ae pee of, Be NEE a a Z\ 2 a ps x aI oe : ; ; a : 4 
ee eee i Aeris a ia es Ps alps a Sad we a Fi So We Skeet ee 3 : ; 
“OE eae Ree re. Verte Meas 3...) 3 2 ve rea bl 4. Ae te i ee ; 3 e B ; ; 
perio GEE beer Coat. acre a eS, ee Be Ne a Te eke ee 5 3 ea ‘ 
Bch 2 Pera Fey aps Yee 96 Sy a : a uae ee i, As “ee Rig eens | err ced t f 
“seh goers an Uipeniee a Re ao. SS Sh ate oe Be ny i ee 3 a aS ee 
Sener) [ele aae BN om eae re a Sas ae Ree me by e “a ae) eee tg orig oS fs a az 
Ss 5 acice cn Facies is . ia io fg Dna EROS Fine ee) 2 wt ’ 
See aan Ses re, Pg y a es. & CR ay Sages mh ie A “pe i } 

Pee a eee et hepa oc hie 2 pie aoe : a ee oe Pa raa mere ee Ea es 4 : f 
erp ee se ; —~> aes Ol gic a rea MN aie RS a: : : BE ; : . 
POR aes ot OO 7 ee ee Pee es ae ee oe 3 | i 
Ss “i get a - ee ae Si ‘ ; Reo ae, tr. Stee ta ee N= ea vemey oe 
ot hades oe | ne ‘ aa a ieee” Sa Se , ere eee ee ht a Se ; ‘ : Bes: > - 7 
eae. arte : Se OM cee ener Ae « 
Re ee “pany : = ate ee Sr. Th | AR De oi eee a a a 4 me are. 4 
eee ee sae? ie = nn Mae : Pam Mie meat ene te de ty ye : =a theam = 
ee Ate T3: Lee a i? on 2 Sy Ss at j ae ie CER en ae ee ae Sie eee Be: gs ay 
| pe kala a ra yee ae ree 5 ae rao Rete ime. cae Pepe Wie rr he ea Bae i et orice 

RE eR eae de Sie t= ey 7 peas ee , ae Piast : 5 Tg A a oS A re ee Bes a : ee ih 

bot: eee tees | i 8 reat ce 4 io vite € eer! oo ey tae Be ig ae Ee eee nD aay : ae ren an Sa ae i 
Be es Gadi oS Tae re. i) >, aT ae a ee Ger Beg ee ee I 2 Sane ee 
Ui Ts 6a Rae as ek ae ney 3 ee oe te ieee i ee a eek le Hi aa 

= see 7 oy Tee ES ea ee a - a 4 ee eed See a i See, " . 
2 TS a ee ates Eas a ieee J js jee 7 a ee ae ee Se ae Sa ie Pree 
ee (Sp ee oe hs ee “oo 4 a : er ge 2 a he. Ree eritn Vit doar: “Serer es pat 8. = eS re ge” Bert = F a 
pF ee ae oN) er ame oo ae Rp oe “5 2 eek eer 3 ye eee eet ee a Ie piste a ae ae ie ay i aes EE af 4 
Sei ASP a = iS ae! Bf ska - AS hit Pee: Pee. res Oh tomate Sh ce ees) ee, i ee a2, 
genre ae ees. o> ia Sega RMLs wD tl ao 0 Pe eee ge eae pos. aes Pat oe ; £ 
Qe? i 3 ee Sa a, 4 * > is ae “eH be serine ee PLAT Hn, ere Ss Be ae ' : > ae Bee re er; : a 
es nk oe ee meee a ae a ee a a ret re ay, eres o>? 3S of Se oa ee : ‘ rut ; 

Br teary he ie: 5 me St oe Ba, os AeA NS 2 Se eal ie ae Poe ae se ' : : 

oo ee, le ag ip > ie oe es om L : OS ES Se ae ee ee lt seen % ieesk wn ee 
baci sa: Te Ee ae Be rg ve ok ae e: =i (FE Teele ph OE ena ee eee - so ayia: <> Sa Sigg sri ae Be Sop) 
=a ce | ee bee oS 6 oo ; be SEM os es - oe Aq ee est et eS ee ee hoor Glee * . aes . re. 

z as By ae ae 5 eS = : “4 RE ares iy > ee need hee ee a Se ee ORE ny ee ? 4 q 
oy > Ce as ke a % as | 3 Reet tre. eat ae a ee  * 
pe ts fs en Yagi 3 a ate i Sa Vige = = Be pe eee ee ES et 7 Ae fee Aa eee aS " 
ee een ve tates oer ed are at a ae : Bees hare es TP, ne ? Pete ty eho tad Ga ee oe, ae gay oe alee eS Es ee 7 . : 

* i ed . y : {rt geal a ‘43 ; hs tng ee Peege eta, 1:7 rae ; 35a ee 2 : 

2 “ae Sa 4 i, . eric eiit we He Wee iar cers Fk Be ee eee : 

Sheet. “sieges “= a eee Se SS og) OTe. ee er Nixie Ge again: ii eae ieee a 

Mi: eee RE i ies ‘4 eee Sie a a SOS ET aM a 2? toe eine Se ee eee ge! 5 
ia ae 2 SS -* eo i VT ae a eae ae ie a) Se. ee a Fi Se are ee eee ee Bie 
ot) ee oe “a ee eae see at Oe a: ae ec aee, S  eh  oe b e ay Beis : 

es eee ce’ * See £ + ee eee es) eae roe a ean ae ae ee ce ey ace Nl « - , 
| aati " eee ae eee Te aes at haan tae Aa e A ON ne Sec eae ened ae een So Supe oa Be 5 

| oe ee oe “ae Se ere ae Pe pee ee kc or i dn a emer dat et al 0 deena eae eye? oat 
Ratt oo de a ie ee Ae i Be Bee eh —_ OF Rok Si a raat ha. oc. er einen ae ue ee = ge 

Me 2 eee ae Ee gee as Sry. eS Cee eae NO see, ee ae pee Se ae 
iy ea St ep a 2 pa a Beee : a Pet es ee IN ie a ae lee ie oer =" iglos Ee om 
Sey greet OSU eer eM 7 See 2 Ror Ser ee mes. veins eS Bee, ay pee a ae 
BON. eR. 4, ARS ei es ’ 4 Borge eve ie = ae re ee ol eye i ee : ae 
ee age SS Pe 38 4 ‘= Re ee he ee, cree mia Bh cc en het Same 
Ses eee ee there” er Be enn eee eS ee aS ee Sao 
ae tee co eee > TS a i Beis. Bo Gees OP re CA ae eee ey A ee : ; 
SS eran ait cated ee: ae Se Er. ae RS RR ee, = ee OS Pook <ceg ae = - i ‘ 
ere ct eh, oe ae EF Sea 5 ae a. ve Eo: eee @ ieee sees te,” 2 ets zi — oat ae a 
ee Seo ot es: in a oe 

, ee ae 2k ae pigs ie = Ss as + yee oS ee ener pet AW Rete ee ge 5 ; 
Ree net ee oe hate ie TESS), Aon teen. - Cee ee 7 Aides 

fie Seeker VN oo ht fs ae ee ees Wig ey ge Sat Ve 2 9 ee ee eh See ae 35 ese 

bien Nae Ree eagles Sate fe a ‘% Bie eee ee ee VSG as ae ea tee 
aS eran Po ¥ i sai oes >) aos RR Sere te ee eg Sy ; es et cee et ; re Bs 

oe) eee eter} Sate wre = Oe ee er ae ie a genio apes a : Sun we © 

ees: fone a a Re Ep ercas: a ee . Tes Aen iia Nia a ae ES a ie Code aie ee ease) aed Spies rt eve e mean se, 

; gee eee! eee Seas amet ett oy Siena ae att i nee nage set") ee base a ory 
eS Lee egies elemyss oo Le Beso soe + Yee ae ee es. ake date | Taye ae oi eee 
eh 3 0) Stee act a toe ee Sa me “ae ee ater ee tee kare oes ee ot” TS ee wet i oa we raf mal * 

Pte ae. Re mr P: iw oo er Se fea ee eS ae € 35 oa 

i. (es Sk 2S Aone eee ae eae Pee Sa ee eee Js | St = St ee ae Uemmerentemeee Tg ne "ie ies) os ss Pysete : ‘3 
a See ee epee Ss rane ON a eee ise os rnd ah Bee pecs eee 3 ae cee ake ; oe: ’ 
inte says, i J Aen hee pe oo ee eee | Ag pie ee tpaemens N22 a et es) = : nae Sag agate 

Yi eesti. s, age. - Sep E Bien nhs sy A Ses ot Se eee id poe ee Esa np ap 
Se ia a a Sy. et 2 Be: ates oS Bee OSES Scns. ae aie nae Peete | i) foals eae Baths * +. . ae eed EL i 
Bee ee “geet eer ae Cf 5 * Seg Ae iw ee ae ee ie ee oe ot ole eee ae : - ; 
* ae iene ae ee x ae ape: oan ere ee 8 Shae Deeper rk. hy eR Slap eee : - 3 
ae Se Aree ‘es Se ae te cc, ao Lae aig Cy See 2 eS RAN Sa Hea “coe ae Se Gk RMR LD ea eR a » i i 
ages ea Cie i ae Be ey ae ce Serres) i Se ye : ; 
Slee ase: ec terete eee bie ae a. Bey he ee Ee eae SE eee AS pes 5 , 
Fi one ere ie ce sg oe oa Pia ee aes aes he Seem ee er) eee : ae é : 
Pe, ae Re in gee ca 3 -< oa a Pee re tig ert i ia ecg ee a0 igs ae F 

aaiigns ye er (it eee = a gee Ss Saatiees Soa Arent eee 2 ees eviube ties M : nF 

: Bere ats pages 7 ae Faas ‘S SNE ae AERIS gt SRG ta 5 See oe eee it era a 2 Ls -e - ae 
Sy i eee ee ies Jo lea Ca a Sie eae ie Kis Sqeet ee TF Be phe es. eee er 2 : ie aes . ce 
SB See Toned aes ha Eon 2a Re ae, od te | teem ote eer eka oe eee h gee fo SS a rr Br = Fe! 7 
ae.) ars Beka oe al! 3 i) Bg Papas hs eee re te Oe ES. Erk SG oe : ze ee bo ; : : d 
cee ae rae: i ae Meee hohe eee dart ees = ~ @ rx [= : 

meet es ei eet ea pele al Eas on yaa Se or Py a A eee eas ; 
ane et ees fee ag ett ae a Pabears aa ens jeeiene i 8 © co 2b anaes 
[SS ahs a ee Heeger go ecu) Se “ROBE By) aes, ae ie deka is apy o> ea user - eree< ote eet ¢ 
pipe te os oe sso) - SCS. Ba? Sa ae a NS “Sig Ba 5 ea a |e ae i ; ees y 

eee cae Go aa Sarl ey. a? Peer, eae ee Lh eee eee ee NE ae Et 7 
ee ch aes a2 SF ee Pri, ieee ees ‘4 a pate oe i: a > = eas ue ‘ ~ j 
Pah ics ae etiyel See ¢ Miprece | as a ere eee ka cae es, PS + ie a SE: Bi ial : ; 
i ot * - S piv ee: ae aie wees (eee, ee Be ies oe 4 
ee b:- ae AE tS RMS Seg ioc ete bet ay Bae ae Liat tl eee see : a, : 

Bie fee’ S eee oe eee ae Bice Ve ae eee ag i Be oe . Pe ae oe - bu - 

pee Bei ae ah! A nee ess Be ee OE ei aan tie! ig a Ay 

ER a aan Pee ees 2 Sees vie Ene. aaa ocean 2 Le AS ai: q \ 
Be Ses: La 3 Se ey ye i ae fae oe eee ae sat mee. fee Meme ‘ ; 
ae Sa . oe * ot ps os Ea Ba Vem ee Sere ae oe at Bt. fan eee So oe i es 

ete 2 eee: Ss i See 2 or Fae ies ee ee cae ile 2 oe : ; F: jis 
Bethe Re a OP ea SMe ean 2a” oe Se A ae ase SSL Gio | tee cee z es s , | 

er Ninian 2 See es 5 eae ere SS $31) ie ie. be eee ea ae, ee eae eet ae ee Caml a Gee te . ip 
PSS Rr ea ‘eee ees a ae F FR ered ce ae reas Ca ee Be Sa oF joi ae ee cg tae arn! <i. af 
SASS De ae el er AE a 5 Ae a oe Eig: Fee: fe ha ne oe er OD Tok, Gt aN - es 5 ed + 

Re ee ee ee ea ig. ae “oct Sar Be Dorie at a eea sai Reig 8 a ea eae < Satie a : Ak 

meee eh ee a he ore 3 se Se eo po een Sea, Go: ae > eee ae oe Se aM et ig pe by RESO yk 2 E ;F 
oo ge MIR ae ee ar Bie me ee a oe Nee aye Cis ORES ies ieee eee. a Maa ia te ae E Fic a 
 Spapamapiioa. 2 os aie tak Ota Bes hy eee eae pies te re ae ee Nee. a <2? oi E eer > Ae i 
3 ae TE aioe fi i re Bes enya See eS aa OR aig Rt a tg eee cg, | SA aes renee eee Al 
eS ea tee, eee ee ell coat © Phaatcs Pees to ee eee Bos yp oe eee ee Speke a. pn on kg 
Se a cio 2, ee ee Salgiriigs Byaceee= Pa ote. x 5 ares, Sade pene cy BA vey. ac: Sue Perm ea ae Sang a ge | : 
jee ARR Sho. ae, ea a ge Sry Genie 5 gia tical ses 388 Tz 2) Se a area 0 goa 
cee a pate 2 Bs Ae 2 ees aS Ta Porites a See on inn eee ah 

coro 2 ies = eS, oe ee ge Lr fo oa eis. Nae Rte ones sok Ree pes Ss in Reet cot St 7 Sel eee Sora ; r er 4 ‘ 
ee, Siege RE. Rpaer ‘ a orion a Bet ek I oe are , Tea . ee ei eg i i oa i 

ane Spectr) eae Rea ile oo) Ss ee oe GAs lye oitedh ie oe 2a ee Tape ere oR S20. | 
cig oo Wee Sk eee ae ie Be ee.) an een egy eran 7 De bo Saar - - "ey eee 
Ren ok Sah ae eee kee 4 eee ee : aie Se par re iar.” he ree eee eee eS ee 

a gy en agen Po ee Sh Seng ~5 pe = ae ee | ae eee a. ee oY 5 em hi a et 

; Pa cit slay et as ese, 7) eae). eat Cece. eke ee) Ee See : moe Si ol | 
ats ae eee Cl ieee s sai . Ws as open take, iain! ; eee ee Sen. ig? si 5 

Tsk? a sue oe Oe ae Bae a = : or ba? erry: ages ie ea amen Raa ee 5 Br yi pee f. c 
pr sey era aeeke naar Coens a nig Se ae. ait ee is yn ~S oee ecieee Ss. ae a ae f 
J opt ee eee ae pa Cane el eee Se pea eae ee Beet a Sigs Beate OE as tee Oe ee Griese ras 
o. I es Rae hae ae re Me PST eee ee ae ees ie oan eee OR ‘es jae 

2 Lees iat: ede een ee ee ey Sl ae be Ci eet ot Aa ts rye: Se geet ae Sa Fi eee | 5 
eas eee eo q ery hee epee Se ee fo ae Gases soe er 2. ar Seas ) : 

i Bis) & : ee ee BEN Oe, FU pe Sees So als het o Peet, aay Y 

ae 2 eee ae he ee Pe: ee epee ot iat a me ee | 

ee oO, Se Sy pee eovaeee vt te : Bree eae eS Pot : Er a 

Reeser) * a okay aes Bet fae eee : Bor 
eles ee plage. Ff bathe = Sd Ber RaubsiSy ei aie sy See ie emia : ; ‘2 eee : 

Le ae me) oH A ee ee ee ko a ee oe ‘ : 3 : 2 ] y 

23 tl . ar Share. oe fete ee ar, whee Me ico i : 

met thei ks leans (<( Se ee e yt ee Pre ores a= hae 

Sh i ee e obtya a 4 ee eee ae > ea 4 : ae “ 

i ees et Wee. ¢o- wie 7 Fe oe, Sa See es -  e Comee ae a : of, ‘ % at f 

Ge Xp ae vos, =; a EB Tere fee ee eee er ek ee Pa ay) tks é 2 

Gan Cae tN 6 | es a Betis Bree ee ee eee es peer : ia ae t 
ae i. ae neo ee eae eee bys oe > eee ae ‘ rin ee oh 
ee ke a Cn ce mes A 4 Spee Rate tt i a “pina pss ; tai ae Se ae ia a : 

ees ae ae eos ee oR aries = aie se SAS gee ae . in nates = a a ~ See A a ie We os a ir 

2) > een Dee ais hae Oy See oe bce Sat «RRR ae ac, oa od ge lace Stee See fees 

i oi i gth. Pe ae ert |: " : pee aa a Sian ear tA Pe es NT | > Ad iid 7 = = = 

ey: * i eS St ea og me fru he it tees ie JeaSety Sees ee ee. Seay ee = ay Lf oes Se ; ei th = 

pee eae > ity a aa ee Pe eee ae Sma RV 2 emg BS ae E 0. ~ aro! ane Sa y a 
fa ee ae Speyer re ot. vege “BE. Meee eee eae Les er” sae ape tae fad : 
Sits ee aug ee if eee es ay i. ers SS ny as ae " ng ae ie pies she 
Se ee eS ee Se ee Rea ey | meet ae SARS ae ee Se ee fl ; Sia ao PR ox fo. eee ee 
se: = a aes Ao ~o eee Et ee a a e res Rae eo Me a = Bx ape Mest PS ‘ =o 
Meee, ees a ee Maile a a ee, + 4 se a ce ae oo ee eee i aa A eae ah Fide d -aiaeas a 
Ree. se eee sco caer Ve 2 eS ee we 

iene: aa eee. ae a? os 3 cg ea a, | es See aN nee es aie. 5 ea a re \ al 4 

22) ee om See. ae + | ee eee, I re a . F sa 

ape ee Shae a ie ia ie? eae Ses ate. Be ee ee Se ae ' cee 3 “A 
Ris ee Se (a aie [Sasa pee eee ane ae. oS eee ' Be TO. eee : ee SG 
cies are uae ed eas Et Cate Sec ene CRM Ren Seo ae pA er oe ee bo 5 ae cae, : _ 
ee, i aE, | eee See mechs Ga we, ee os | he ee ae ee os eo. at ae om oa 
ee) ie eR co oe ca eroticy ‘gm Sea Shale cae Vis Borie. - Pee ng) oe ley eee ae ser ene a ee - i Er 
Pe ee ee eS, Bese | 5 (a Mm es A aS a EE ai aegis, ON eee : moe ee : re 

oe A et a ae 3 Bie gt RR ae a ee ae Ce ee Re oe a oe ; 

ig wee eee ae a le 3 alee, Palys abel Sue ana eon Sap Nk SS Ni gine ae - Re Mt ek m 4 
pee: Se ays. ee 7 ef Re eis Bins Saye Ae i ee. gma : avy See ; 

i, as es) (=. 2a 4 eaiieicis sheets oe oe gees - <<) cet, | eee eee: seaee teat: = 

pots ae OE eo) eae es. 5 eee ees ee mead aes Sade : ies, 

a ge = a _ ae if SR cre ay Ene eas o's. MOM eden oe Fs See (saben 2 cn Sg Berens 

a fa ay ‘e oe eas i es — eee te ee “al het Ni aan ees <P eS 

ays: ee ae ee rae is oF ee 3 ‘ See Aire Se ee ee : eae gee Mes a 4 

a ae f 4] a Be Pe Py ge ela emma ea ce ; eee ee ser aeay 
ee eee ek nee | he te aid EEE es ee age ae a = eas nae i eee ee 4 " ' 

ee eae | Cie “Sa See ee an ee ON Re ee = (ne ee A ee eek ’ at 

as > ae a on ean tg ieee Bee ee ke es a ie a AR eo Ares ; a 
a ae an ont aa ee : Seen Bee | 3 ae REE Wa om, 24 sea eg Sa Vo eee. eee te : ct ae 
fe: 0 a a ie TE ee Se ee F el “aie ae pie E AS Rte Bt AS CS) SS RRR ety alr cease Ry cee. a a Sa } te 7 ‘ 

i oe . Fae the cf ete Wy uF Bt sae Ds A Sin Sige SS eee co eee scan} Be ee ees | cake a 4 

ee eee dha ceuce ; ja her eos ae Se h. ; + eR eee eo Pina 4 : eee Gee ee aoe - = - 

. aie oe Bee incre BN oes & aa i Sethe Tg fuk 4 Te re acai ee Dee a ee Lai rf : mS) 

12 ee ea 2 epee: Yen. ahem Be he ie - Sa Se ne a ae | ae at = , oe : 

ee ee Regt 2 Bee re yee >: B ce aT ea eh La “lige ge cee ce 

ee eee. ond ; a ee TENG Seok RR ee oi ie ane oa a eed peers 

Hee aa a en = fu =e | Se Pre eae Se a © ae eee i ea + Se: eee [ 
ia 3 See gt ate a ii ‘\ pceeipeeeae Cella tela <4 axa P ee eat ge ae ere ae SoD) = om é = ees 

2 LL er | eee , 2a _. a Geld 5 we Beste 7 ee See sein peeea ee (jae ieee ip = Ane : 
eee sees | 2 nee eB ii a ir Et ee MRE Ne eee oS ye he es oe a8 : ; ; 
we eee! | eg Cee egy ra eo Sanaa Boe geal AE ASE enema” ae 9 Seer etme aaa ae > ae 

Br eee, _. SSS aie toc ah Hears ae | |) ie ML ts Ct A cae on eres ae Ne a ee ee ee i r i- Bess ; 
: Jette oo ee Sats ee. Wee Poy gers Sk SRE oes ON ae “oe aes ae ote fos Shs ini a ee = ‘ E 
Bae (eae oe cee eS a os | ramme ! | >: emcee ee Ea a : a1 fame is 
eee ee erin ene | re ae a Sn eet RS i, ero a A ge ; : F t ah 
; Ean Gee Ps OMe in eon aarelie eas oF i ue ee A Sa” Bie OS. > eee) eee Re ee eee ae : = 
eS ee eee oe ee SUNN ES oa eee ee eae | ee . 
i ie Ai pee tee Fei Sil te ee tl be. ee a - Bs Ty ao eee Pee ees ete (ge 2 age Sty 7 B 

RIA Sa Sen ee erat one ga Se ee ars | fee = “gs : OS ES ae eg ec enh © eee a ae >t : 

Bis ee ee Pe leg Matter) a A = oe 7 ar aera at: te LC. ae eee gh Sp eS ae oat eae ok hu es) at é a8 
iy ey ceo ebes cuerees, yeaa oe a ae 2 as Ree ohn er AP ae: re! Gere (uae eee oe . 

Pig 5 elma te hee Fees H a Sm BED oe (at a eee pee: eas ot AN ; Z ? 

i ee tee ae, Rate ae a a see ee ee ee See Fe gic’, Sal ret i pn 3 
ees a a er c = eee te a SeGimertareln > * ce Pie tae Je aaa Pos ie ae eel ea a = au “eae Bins : : 

Meise. C= thee ae Sa eee 3 See Foams ag es ioe ea es se =. an deems Tena ee, ite Hd vd 2 ‘ 

Pi We Rese | eee ae skews ae = i > ae ££: eee ey pi ae TIRES SRR a cee ag 08, Se ee eae. : ; 

ES aes ea lee raz igt Oates | aaa ‘ ae (ee: co a oe it cba eats ete x = A 

bine eae pee eae 7 ns a e as eas io a ee Ae oe ; Se ron heated 3 ‘ 
et tne r= ON ? NY Seas 2 Se eee tae me ee Ve PE ey Be : 65 igs aay Re Ps a8 Mag 
boa eageemies eege < - aeg) eae leer a escanieie. fh Sere |G Gee ene ee 1a ee ee 

BS Get Pare aoe ee oe oe @ oe Sat a 2. BAN pos es ‘ 

ie. | eames eegee ors Ay 2c gia La P pee Bape See ae 1) 5 sg SEE 

gms = ed Reishi tga 2. eae eae By en ae - Pe | ai atieerenee ss aie mea eer i eS sae: eet 

De Be arp, ets i), ee es): bo Stn a oT ae “5 Rae = ee eetec yo: ae cpeie . : 

Ss a PAW eee oer Te ee ey near ee, Se. ge Paar Ege Eee ee ee aes ae 

jeg eee ieee gates a «| ne ; Perm 2s Re oietas: --. 2a 2 rn ae of aa : 

ol | rin ce eee Mn ete memes 8 ae Sa Sas oo eee eee et tae eee " 

aly SS ie ees 2 eee | Pea 0 or Tiel We eae vee > eee : z 

iid Pememe peneatis pe, a 6 ee SS ae 7 ee aay a Nee ey AES PO ne Spee eer ee ee ee saa 5 ? < 4 

ae Ageaa Tes SS ae ee = regi = ee ARE eee tee ry eee ie ore on 3 le ad = ‘ 

ee. a _ aes Sete a oy ee coe Bret ey opr ee Oh wee yt alee SS | Be dae rai é : i 

es > See S305 es ya. Sh ae i ic cae Sap 2 >) SS SR i cae ee eee eae i ae 4 F Be 

cr eee PR SY | ae Seiaeeat : eee Chee yee pe ne Gua SG ae ae ” 

aya 22 Bie See ae Fas c fee Sa ws ee oe P11 ae roost ia) Seen te eet | 

2 2s eee 7, 35) LE 2 ate i. a ae ene! aa ie ery ie Jag ey oe Se ns ees 4 ae, oe Sell 95 ‘ 

eS See oe ae remengers ee ee ds, Es tavesra: aes “pipe eee eae pr Wa ie es erg! a 

ag ae p es a meet a oe Soe eee Ca as Fe eee 2 seer! . cae E eo eae 

Seat Batons epi dye = ete agent ee ie ee es Se ea eee Bowes: | ; , r Se 

+o NE Bee * geet shes are Bs ie ee = et a Be yk es oe \ be Se ate ety Se ae ‘ Aa en ae 
ames oe ye ee Cake Sie oe er ato eee te Seo px: Be ky > ee ; 

Piet a ee Ne a oeaer - 5 eee eee no er ecre tae eM ot a re ee ae ‘ 
1 a RR Ses a oe =” aes aah att cic , oe See eee = ie J gan i ieee Sam a q 
ein Seer pas alg 2 Fee “Seater eier' = SSS eee red a a Bh cbse ot Ses 
ee aes fae ee ee 5 ee Rt Ne re _ Se ae “? So, ae eiaee aie = Bs & ope ee Se 
aon _- 2 Aa lag aie, Li es ee yt nn ee & 1 Rea <7 er ke ee he Tet OP 


